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pack the apparatus and collections, intending to sail on August 17th, but 
the plans were interrupted by the sickness of Prof. Humphrey, who died on 
August 17th at Port Antonio. The gravity of his case was not appreciated 
by the doctors until a few hours before the end which came with terrific 
rapidity. Mrs. Humphrey, who was with him, did not know that his con- 
dition was even serious until she was informed by the doctors that he was 
dying. 

Mr. Fredholm, who is familiar with tropical diseases, urged Conant 
and Clark to entrust Mrs. Humphrey to his care, and to leave the island 
by a steamship which started that night; but they refused, choosing 
rather to remain with her until they could accompany her to her home and 
leave her among friends, but before she was able to leave the island Clark 
himself contracted the disease, and while the attack was slight and soon 
over, he and Conant were delayed until September 6th. After Fredholm 
had seen all the members of the party embarked for home, and after 
most of the white residents had deserted Port Antonio, he himself 
sailed for Baltimore, which he reached in good health September 20th, 
to hear on landing that Conant had been taken ill on the second 
day at sea, and that while he had reached Boston alive on Sunday, 
September 12th, he had died the next day at the Massachusetts General 
Hospital. All the other members of the party have been and are still in 
good health. 

Prof. Humphrey, who was much interested in the study of the vegetable 
cell, and in the changes that accompany fertilization and cell division, has 
left many notes upon these subjects ; and he also collected in Jamaica much 
valuable embryological material for the study of cytological problems in 
algae, in the palms, and in plants belonging to the pepper and ginger 
families. It is to be hoped that this material, which was collected at such 
great cost, may be used by other botanists, as it would have been used by 
him had he lived, to increase our knowledge of fundamental biological 
problems, and that some of his own unfinished notes may thus be supple- 
mented and prepared for publication. 

Dr. Conant revisited Jamaica last summer to continue studies which he 
had begun at Port Henderson in 1896, upon a rare group of jelly-fish, the 
Cubomedusae, of which he had discovered in Jamaica two new species; 
one of them a representative of a new family. 

He devoted last winter to the anatomical and histological study and the 
systematic description of these species, and his work on the Cubomedusae, 
which is complete and fully illustrated, was accepted, in June last, as a 
thesis for the degree of Ph. D. 

As this work showed that the eyes of these jelly-fish present favorable 
conditions for studying the action of retinal pigment-cells under the 
influence of light and darkness, he returned to Jamaica to study the 
physiology of vision in the Cubomedusae, and he brought home notes and 
preserved specimens which will in time enable someone else to complete 
this work, and to furnish a supplement to Conant's thesis. 

It has fallen to me to tell the story of the expedition to Jamaica and its 
tragical end, and it has seemed best to do this in a bald outline, and to omit 
the sad details. The accounts of the life and character and work of Prof. 
Humphrey and Dr. Conant, which will be prepared by others, will show 
what all who knew these men are only too well aware of, — the loss which 
science and liberal culture have sustained through their untimely death ; 
for each had enriched the literature of science by contributions which, 
while of permanent value in themselves, gave promise of still more valuable 
additions yet to come. The loss has fallen with especial severity upon this 
University and upon its biological department, where both Humphrey and 
Conant liad inspired all who met them with their own earnest and single- 
minded devotion to the cause of truth. 

It is inexpressibly sad to read now my last letter from Dr. Conant, from 
which I copy the following passage. " Dr. Humphrey had managed the 
laboratory in a way that deserved the highest praise. From the very first 
week I began to respect and admire him more than ever before, and my 
admiration grew steadily up to the very last. It is beautiful, conscientiously 
to say nothing but good concerning the dead, — to feel that one has not to 
overhaul the truth and make it presentable. In this case the honest plain- 
spoken truth is praise in and of itself.'' I can only add that the truth in 
itself, if it could be made clear to those who did not know Conant, would 
be the highest praise that one could give to him, for no one could have 
proved himself a brighter example, in all the relations of life. 



My own acquaintance with Humphrey and Conant was not restricted to 
formal intercourse in the laboratory, for I had learned to count them among 
my warmest friends, and to look forward with pleasure to our meetings in 
the field and at the sea-shore, where conversation was often led to subjects 
which are not commonly held to be within the province of science. My 
most vivid remembrance of both is their earnest and fearless devotion to 
truth, for while each found in his own nature convictions which seem hard 
to reconcile with mechanical conceptions, each was firmly convinced that 
the knowledge of nature is too beneficial and wholesome to end in any- 
thing but good. Each has assured me, in one form of words or another, 
of his conviction, that the solution of these difficulties is to be sought in 
more and better knowledge of nature; and in the strength of this conviction 
each was prepared to make the search for truth the business of his life, even 
if rewards should be scanty or recognition long in coming, and to count 
everything else as unworthy to be compared with the advancement of 
the knowledge of nature. 

I do not believe that any danger, however great or imminent, could, for 
an instant, have shaken this calm and settled purpose ; for tliere is no one 
among us who is more convinced than they that, " The heart of him that 
hath understanding getteth knowledge. She is more precious than rubies; 
and all the things thou canst desire are not to be compared unto her." 



The Viviparous Synapta of the West Indies. By 
Hubert Lyman Clark, Fellow of the Johns Hopkins Uni- 
versity. 

(Reprinted from the Zoologische Am^iger, No. 512, 1896.) 

During the past few months, I have had the opportunity of studying the 
anatomy and development of a viviparous Synapta, found in Kingston Har- 
bor, Jamaica, very probably the species which Oersted described in 1850, 
under the name of Synaptula vivipara. At the present time Oersted's species 
is one of the Synaptidae about which little or nothing is known ; it is so 
considered by Th^el in his systematic review of the Holothnrioidea in the 
** Challenger Report" (Vol. XIV, Part XXXIX, page 32). It is hoped tliat 
the following description will serve to define the species and give it it*" 
proper place in the group. 

External Characters: Length from five to fifteen centimeters; diametet 
from three to five millimeters. Tentacles twelve, rarely thirteen, long and 
slender; sometimes one or two are longer or shorter than the others; digits 
from 25 to 37, the older the animal, the greater the number. Surface of 
the hotly very rough owing to the anchors in the skin. Color reddish — or 
greenish— brown of various shades, usually rather dark and often with 
numerous white spots, due to aggregations of miliary granules. Body semi- 
transparent, the longitudinal muscles and the intestine showing plainly. 

Internal Anatomy: Alimentary canal long and slender, with a single 
simple convolution and somewhat enlarged to form the cloaca. Haemal 
system simple but well-developed. Calcareous ring narrow, of 12-13 pieces, 
five of which are pierced for the nerves; each piece is simple without pos- 
terior prolongations of any kind. Cartilaginous ring present, directly be- 
neath, and of the same width as the calcareous ring. Water-vascular ring a 
little below the cartilage, with from two to seven polian vesicles of various 
sizes, the largest being about 6 mm. long. Madreporic (-:>nal >ing1o nnd small, 
lying close beside the dorsal mesentery. Genital uland u>nul]y with three 
main branches, situated anteriorly and dorsally, btside iln me.sentery uDci 
opening just above the mouth, well within the rink' of tent;icl»s. OiocysN 
ten, arranged in pairs beside the nerves, as usual. ( ilinu-d hinnels, vei\ 
numerous on the mesentery, short and rather widf, appart ntly n^t on lonjr 
pedicels, as in S. digitata. All specimens examined, collected from the t-tu] 
of April until the middle of July, contained more or fewer young in vari- 
ous stages of development. Average number from fifty to seventy-five; 
maximum 176. Nearly always the young were of two ages, several days 
apart ; very rarely three broods were found. 

Calcareous deposits: Miliary granules present in great quantities, often 
crowded together to form spots in the skin visible to the naked eye; these 
gra,nule8 are very minute irregular rosettes, about 10/t in diameter. Anchors, 
from 200-250/4 long, straight or slightly arched inward, with smooth arms; 
a few small blunt teeth on the vertex ; arms not in the same plane as shaft 
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but bent outward ; posterior end broadened out to form a Hhort notched or 
branched bow, with numerous fine pointed teeth. Plates from 130-140 /x 
long and about 110 /i broad ; edges smooth ; six anterior holes large, with 
about fourteen coarse blunt teeth; seventh large hole, with about four 
blunt teeth on its anterior margin, somewhat pointed behind ; medium sized 
bole on each side of this and three small ones back of it, all with smooth 
edges. External side of the plate with a bow, which starting from the outer 
edge of the medium sized smooth holes, bends outwards and forwards, bear- 
ing a few teeth on its anterior border. All these calcareous particles are 
very much like those figured by Th^el for Synapta pida (Challenger Report, 
Vol. XIV, Part XXXIX, Plate I, Fig. 9). But there are, in addition, 
amall straight or curved rods about 2<K) fi long, which may be perfectly 
smooth, somewhat knobbed or enlarged and rough at the ends; more rarely 
slightly forked or branched. These rods occur only in the tentacles, chiefly 
at the tip, and they seem to be more abundant in young than in old Syn- 
apta. They lie parallel to the long axis of the tentacle, or if in a digit, par- 
allel to its long axis. 

I>evelopment : Eggs unusually large, about 210 ^ in diameter, light yel- 
low in color. The/ are set free in the body cavity of the adult, but whether 
self-fertilization takes place or not, I have been unable to determine. Artifi- 
cial fertilization never succeeded, no matter whether the ova and spermatozoa 
came from the same or diflerent animals. Ripe sperm and apparently ripe 
ova occur at the same time in the t^ame individual. Segmentation is total 
and equal. No polar bodies were found, although looked for carefully. 
Segmenting eggs are surrounded by a delicate vitelline membrane, probably 
formed as a result of fertilization, as it is wanting in unfertilized eggs At 
the 16-cell stage, the embryo appears as a ring or band, two cells wide and 
eight cells in circumference, surrounding a cavity which is cylindrical in- 
stead of spherical and open at both ends. The 32-cell embryo is arranged 
in four series of eight cells each ; the upper- and lowermost of these series 
have a less diameter than the two middle series, and accordingly the em- 
bryo begins to assume the spherical form, although the sphere is still open 
at the poles. Subsequent divisions close these openings and form the com- 
plete blastula. Invagination takes place and the gastrula develops as shown 
by Selenka for S. digiiata. The gastrula is well covered with cilia and soon 
escapes from the egg-membrane. It is very active and swims about freely 
in the body-cavity of the mother. Development takes place directly with- 
out any metamorphosis. The gastrulas soon become less active and after a 
short time lose their covering of cilia. The su( sequent changes until the 
assumption of the pentacula form involve so many debatable points that 
they cannot be entered into here, but a complete account of them will be 
published hereafter. The young remain in the body-cavity of the adult for 
an indefinite period ; many are born when not more than five or six mm. 
long and with the tentacles still few and simple; but it is no uncommon 
occurrence to find young 20 mm. long, with branching tentacles and pig- 
mented skin, still inside the adult. The young escape from the body-cavity 
into the cloaca and thence through the anus to the exterior. 

Habits: The animals live more or less socially in clusters of seaweed on 
the roots of mangroves. They creep about by means of the long slender 
tentacles, agisted by the numerous anchors in the skin. Their food con- 
sists of minute algae, crustaceans and worms. They are very delicate, 
sensitive to changed conditions, and do not thrive in aquaria. 

Distribution : I have found this Synapla only at Port Royal in Kingston 
Harbor. I have looked for it elsewhere in the harbor and in suitable places 
in other ports of Jamaica but without success. It appears to be very local 
even at Port Royal, and the area, where it may be found at all commonly, 
is very limited. 

From all these facts it is clear that, although difl^ering in its manner of 
life, its being viviparous and its lack of a metamorphosis, from other mem- 
bers of the genus, this species is a true Synapia, As Ludwig has already 
suggested (Arch, de Biol., Vol. II, 1881) there ought to be some better 
ground for generic distinction than the stage at which the young are born, 
and lacking this, SynapltUa has no standing as a genus and becomes a syno- 
nym of Synapta, The species vivipara belongs to the same section of the 
genus as S. inhatrenSf as shown by the anchors and plates and the number 
of tentacles. It is very interesting to note that in every particular given 
in his description, the species from Bermuda described by Th^l (Chal- 
lenger Report, Vol. XIV, Part XXXIX, page 10) as S.pida agrees with 
S. vivipara. As there was only one small specimen of S. pieta in the collec- 



tion, and nothing is known of its habits, the identity of the two species is 
uncertain, but at any rate their similarity is very remarkable, and further 
information regarding the Bermuda species would be of great interest. 

A more general account of S. vivipara^ with figures of the anchors and 
plates and the early stages of the embryo, may be found in the " Journal of 
the Jamaica Institute," for July, 189B. 

Marine Laboratory of the Johns Hopkins Unirersity, 
Port HendersoD, Jamaica, June SO, 1896. 



The Follicle Cells in Salpa. By Maynard M. Met- 

CALP. 

Through the courtesy of Professor Brooks of the Johns Hopkins Univer- 
sity, I have been enabled to examine a number of finely preserved embryos 
of several species of Salpa, and I desire, after briefly referring to certain 
points in recent papers upon Salpa embryology, to describe such of the 
results of my study as bear upon the nature and role of the follicle cells. 

Since the publication, fifleen years ago, of Salensky's careful studies [see 
references at end of paper], interest in the development of this genus has 
centered more around the follicle cells and their role than around any 
other point. Salensky showed that the young embryo was composed, in 
part, of a few true blastomeres derived from the fertilized egg, but more 
largely of a great mans of cells derived by proliferation from the follicle. 
He claimed that the true blastomeres early disappear, serving probably 
to nourish the inwandering follicle cells, from which the adult organism is 
derived. That is, according to Salensky, the fertilized ovum serves merely 
as food for its unfertilized sisters (the follicle cells), which are the really 
important elements. 

He says, page 362: ''Aus den vorgefiihrten Stadien lasst sich der Scbluss 
Ziehen, dass die Blastomeren fortwilhrend an Zahl abnehmen, bis sie end- 
lich ganz verschwinden. Diese £rscheinung kann auf zweierlei Weise 
erklart werden. Enlweder gehen die Blastomeren unter allmahlicher Ver- 
kleinerung zu Grunde — sie konnten als Nilhrmaterial fiir die Bildungs- 
zellen dienen— oder sie verandern unter fortwahrender Theilung Form 
und Bau und vermischen sich so mit den Gonoblasten, dass sie endlich von 
den letzteren nicht zu unterscheiden sind. Diese Frage durcli directe Beo- 
bachtung entscheiden, ist sehr schwer, und bei dem Material, das mir zu 
Gebote stand, war das unmoglich. Ich will deshalb hier nur Thatsachen 
vorfiihren, welche fiir und gegen diese beiden Voraussetzungen sprechen 
konnen. Erstens will ich l>emerken, dass Form und Bau der Blastomeren 
so characteristisch ist, dass sie mit den Gonoblasten schwer zu verwechf>eln 
sind. Selbst bei den kleinen Blastomeren, wie wir in Fig. 2 sehen, kann 
man nach dem Kern jedes Blastomer, wenn es auch nur von Gonoblasten- 
grosze ist, ganz gut von den Gonoblasten unterscheiden. Der Blastomerkem 
ist rund, opak, farbt sich mit Carmin besser als der eines Gonoblasten, welch 
letzterer einer ovale Form besitzt und ein kleines punktformiges Kernkor- 
perchen beberbergt Zweitens will ich darauf aufmerksam machen, dass man 
in dem zuletzt betrachteten Stadium Blastomerenkerne antrifft, welche noch 
ihre Grosze behalten, aber deren Begrenzung nicht so scharf ist wie es in 
den Blastomeren der friiheren Stadien der Fall ist Sie verlieren also ihre 
scharfen Contouren, was schon darauf hinweist, dass diese Kerne in der 
That solchen Veranderungen unterliegen, welche ihr Absterben sehr wahr- 
scheinlich machen. Endlich gegen die Verwandlung der Blastomeren in 
Gonoblasten-ahnliche Zellen spricht auch der Umstand, dass man nieUber- 
gangsformen antrifift, was doch der Fall sein miisste, wenn eine solche Ver- 
wandlung in der That existicte. Auf Grund alles dieser Thatsachen bin 
ich zur ijberzeugung gelangt, den die Blastomeren in der That allmahlich 
schwinden, um die HauptroUe bei der Entwicklung den Gonoblasten zu 
uberlassen.'' 

Todaro, in 1881, had described a peculiar fragmentation of the blasto- 
meres by which each broke up into numerous small nucleated cells. Salen- 
sky, referring to this point, describes the phenomena as follows, page 99 : 
" Das Proloplasma dieselben [of the blastomeres], welches in alien friih- 
eren Stadien feinkornig, beinahe homogen war zerf allt jetzt in kleine man- 
nigfaltig gestaltete Parcellen, die theils um den Kern, theils in der Peri- 
pherie der Zellen gelagert sind. Als ich zum ersten Mai diesen eigenthiem- 
lichen Zerfall des Protoplasma beobachtete, glanbte ich es mit dem Product 
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der BinwirkuDfc der Consemliom — cxier Farbeflunigkeit m ihun la hHben. 
Denelbe kommt ahei fo beslandEg in gewissen t>laili«n der Entwicklung, 
□amenllich n»ch deni ersten Forecliiirgssladiuni, vor and enKheinl von der 
Art des Conservirung Boun>bhangig,da)« ich bBldiurUbeireugunggeliDgle, 
dan dirae VeranderiiDgeD dea Proloplasms normale EntwickluDKavorgange 
dantelleD." 

He epesks in aoolher place, page 126, of " kleioen poljedriechen Prolo- 
ptasmasliickcheD, in velrhen ich troli alkr Muhe selbaC bq sehr scbon ge- 
fnrbleD Praparaten, keinen Kern zii unlerscheidea im Sunde wnr. Icb niusa 
deshalb die Zellennatur dieser ProloplaBmaatuckchen vollMandig in Abrede 

From these qaotaliona il is seen thai he deniet the cellular Dsture of ibe 
bodies within theblaslomeres.buloffersnoeiplanalion of their true nature. 

More recent papeis b; Brookp, Heider, and Korotneff bare dealt with the 
relations between blaslomereii and follicle. 

Bruoki, in 1893, confirmed Salensky's description of the complex char- 
acter of the young embryo, pointing out with lh« greatest cleameta that the 
follicle oetia multiply very rapidly, by omilolie division, the resulting celU 
pushing in among the blattomeres, which for a long time remain few in 

He further showed that, as Salensky described, these migrated follicle cells 
give rise lo outlines or models of the organs. He, however, took usue with 
Salensky as to the ultimate fate of blastomereti and follicle, claiming and 
clearly showing that in the later stages the follicle cells composing the out- 
lines of the organii are replaced by true blasLomeres which give rise to the 
adult. He says, page 27; "Staled in a word, the most remarkable peculi- 
arity of the salpa embryo is this. It is blocked out in follicle cells which 
form layers and undergo foldings and other cliiingre which result in an out- 
line or model of all the general features in the or^Buiiation of the embryo. 
While this process is going on the development of the blaalomeres is re- 
tarded, BO that Ibey are carried into their tiiial positions in the embryo 
while elill iu a very rudinientsry condition. Finally when they have 
reached the places tliey are to occupy, tbey undergo rapid multiplication 
and growth, and build up the titeiies of the body directly, while the scaffold- 
ing of follicle cells is torn down nnd used up as food for the true embry- 

Brooks' Figs. 1 and 2, Plate XLII, also Fig. 12, Plate IX, as well as his 
deecriplions, demonstrate that the peculiar granular bodiea aeen within the 
blastomeres at certain sIsgeH of development are not an indication of (he 
fragmentation or degeneration of the biastomeres, but are nuclei of follicle 
cells that have been ingested and are undergoing digestion. This statement 
I have fully confirmed, as described a few pages beyond. The amitotic 
division of the migrating follicle cells confirms the belief that they are on 
the road to degeneration, and in the center of the embryo there are found 
masses of such disintegrating cells. 

Heider's account of the embryology of Salpa fasiformis, published in 
1S9G, difiers in certain points from preceding accounts. 

He interprets the granular bodies io the protoplasm of the blflstotnerea 
as ingested follicle eelti and figures them as amlaining nuclei ( Plate I, Figs. 
4, 10', IO**), and largely from this observation argues, as Brooks had shown, 
that the follicle cells serve as food for the biastomeres. 

Heider places emphasis upon the unequal cleavage of the saljA ovum, 
claiming, contrary to Salensky and Brooks, that, except in the early rlHgts, 
the micromeres cannot be distinguished from the follicle cells, and that 
organ rudiments, which are apparently formed from follicle cells, are really 
composed of small biastomeres. 

The insufficient reference in Heider's paper to Brooks' monograph may 
perhaps be explained by the fact that Heider's paper was practically com- 
plete before Brooks' work wan published. 

EorotngR's several papeis are the most recent dealing with this subject. 
This author denies Heider's contention that the smaller biastomeres are 
difficult to distinguish from follicle cells, figuring and describing them as 
distinctly different, o^en in advanced embryos. On Ibis point, then, Salen- 
sky, Brooks, and Korotneff agree in opposition to Heider. 

As to the nature of the granular bodies in the protoplasai of the btai>to- 
meres, KorotnefiT says [Korotneff, 11 1, p. 342]: "In meiner Schrift iiberdie 
Embryologie von 3. democratica hnbe ich mich gegen den Vermuthting von 
Heider, wonach diese Abtageningen keine Dotterpsrtikclchen, sondem von 
den Blaatomeren verzehrte Follikelzellen seien, ausgesprochen. Jelzt kann 
bdi mdne Mdnuag bekraftigen und gaai poaitif bebaupten, daas Id den ala 



Dotterplattchen hezeichnelen Gebilden niemals einc Spur von Kemeo u 
sehen ist" — which is certainly true, at least for S. hexngona and S.pinnata, 
since these granular bodies are not ingested cells, but ingested follicle nuc- 
lei, as Brooks had shown, and as is evident in the material I have worked 
upon. The needlelike bodies figured by Korotneff in the protoplasm of 
the biastomeres of H. cord i form is. zon aria, I have not seen described before. 
They appear from his figures to be peculiarly arranged chromatin particle* 
within the ingested follicle nu.lei. (Compare Korotneff, III, Plate XIII, 
Fig. 14.) 

Korotneff fully confirms Brooks' description (without, however, mention- 
ing Brooke) of the disintegntion of the follicle cells in the central region 
of the embryo, speaking of a retrogressive metamorphosis of the Kalyra- 
mocyles, " nelche gam blasa werden, aich schlecht farben und luletit nnr 
noch in spuren lu erkennen siod. Kurzund gut, die Knlymmocylen geheo 
gam zuGrunde.und ihre Bnichstiickedienengewissden Hlst<^enen [bias- 
tomeres] als Nahrmaterial" [by osmosis]. (Korotneff, 111, p. 335.) 

Korotneff denies Brooks' stslement that the organs are blocked out in 
follicle cells which later nre replaced by bInstomcre«i, saying that the organ 
mdimenLiare from the first com po-^ed of biastomeres. If he is not contend- 
ing over definitions, his statements on this point are difficult to understand, 
for his figures show with the greatest clearness just the condition of affairs 




(embryo of Saipa htiagona sbovirig aoe l>lA^tO[uflre nod 
cle cells Ingested by (he blistomere. 

Brooks has described. [Compare Korotneff, IV, Taf. XVIII, Kig. 5 (rudi- 
ment of cloaca composed of follicle cells alone). Figs, fi, 7. nnd 8 (rudi- 
mentary walls of amniotic cavity composed wholly of follicle cells), Fig. 9 
(pharynx rudiments composed chiefly of follicle cells), etc] 

I wish now to call particular alleniion to my own ob^e^vations upon the 
nature of the disputed bodies within the protoplasm of the blnstomeres of 
Salpa. 

After having examined several hundred biastomeres, all showing the 
intra- protoplasmic bodies under discussion, I have selected a single blasto- 
mere to figure and describe, not because there are not ninny others showing 
a limilar condition, but because this seems sufficient to establish (he poll, 

The blastomere figured is one of five appearing in a section of an embryi.'' 
of S. hexagona at that stage of development when the follicular epithelium 
of one-half (he surface of the embryo is most rapidly proliferating — almul* 
the stage shown in Brooks' Fig 2, Plate XI. The arrow indicates (he di * 
rection of movement of the follicle cells as tbey wander into the center of" 
the embryo, where, as described by Brooks, many of them degenerate. The' 
figure is carefully drawn with a Leiti ^ immersion objective and s nunibet ' 
8 Gompenaatiog ocular. 
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The large blastomere, Bl^ has a very large nudeua, N, and evenly granu- 
lar protoplasm which does not stain def'ply with haematoxjlin, borax-car- 
mine, or safiranin. Outside the blastomere is a mass of more coarsely granu- 
lar and deeply staining protoplasm in which no cell walls can be discov- 
ered, but in which appear many nuclei, all exactly resembling the nuclei 
of the follicular epithelium. These have a definite chromatic reticulum 
with rather small nodal swellings and no nucleolus. 

Within the protoplasm of the blastomere as shown in this one section 
are seven bodies similar in size to the follicle nuclei just described, but 
quite different in appearance. I believe them to be ingested follicle nuclei. 
They do not stain so deeply as the nuclei outside, though they are much 
darker than the protoplasm of the blastomeres in which they lie. We do 
not find in them the clear cut chromatin reticulum with sharp contours 
such as we see in the follicle nuclei, but in certain of them we do find 
what appears to be such a chromatic reticulum degenerating because 
undergoing digestion. Observe especially the nucleus a. The reticulum 
is evident, and I think no one can doubt that the body is really a nucleus. 
Compared with the follicular nuclei the reticulum is seen to stain less 
deeply and the fibrils and nodal masses do not have sharp contours. The 
whole appearance indicates the beginning of disintegration. I believe this 
nucleus to have been ingested but a short time previous to the killing of 
the embryo. At 6 and e are nuclei which have gone further in the process 
of degeneration, the chromatin threads being more diffuse. At (/, e, / and 
^ we see a further stage in the same process and at h, j and k we observe 
within the ingested nuclei an almost evenly granular mass of disintegrating 
chromosomes. In other blastomeres and in another section of this same 
blastomere one can observe the last step in the degeneration, a mere mass 
of debris no longer delimited by a nuclear membrane from the surrounding 
protoplasm of the blastomere. 

Notice that the less degenerated of these ingested nuclei lie on the side 
nearer the periphery of the embryo. The inwandering follicle cells, as 
they push toward the center of the embryo, penetrate the blastomeres that 
lie in their path. Apparently the most recently ingested nuclei, entering 
from the peripheral side, crowd the partly digested ones toward the inner 
side of the blastomere, giving the appearance figured. Not every section 
of a blastomere shows such diagrammatic arrangement, but this condition 
is noticeably frequent. The section figured was chosen because of the 
diagrammatic way in which it shows this point, and because of the clearly 
nuclear nature of the body a. 

As before mentioned, Brooks has given exactly this interpretation of the 
bodies within the blastomeres, and this confirmatory note would be uncalled 
for except for Heider's and Korotneff 's more recent papers giving a differ- 
ent interpretation. It is possible that in S. runcinata-fusiformis (the species 
Heider studied) not only the follicle nuclei but also their cytoplasm may 
be ingested by the blastomeres, but I am more inclined to believe Heider 
was mistaken when he figured these bodies as nucleated cells. His figures 
are not drawn with careful attention to detail, so it is hard to judge from 
them. In 8. pinnata and S. hexagona no cell walls can be made out in the 
mass of migrated follicle cells. It is therefore by no means probable that 
the cytoplasm of the follicle celb could be seen if it were ingested with the 
nuclei. This is especially true in view of the digestive action upon these 
bodies within the blastomeres. 

Korotneff's and Salensky's statements that these bodies contain no trace 
of a nucleus within them is, of course, true if they be themselves nuclei. 
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Budding in Ecteinascidia. By George Lefevre, Adam 
T. Bruce Fellow in the Johns Hopkins University. 

(This paper appeared in the Anatomischer Anzeiger, xiii Bd. No. 18). 

During the past four or five years the study of budding in Compound 
Ascidians has received much attention, but in spite of both recent and 
earlier work on the subject a great deal is still obscure and statements of 
various authors are not always in accord. The origin of the hyi)ophysi8 
and ganglion, for instance, has given rise to much discussion, and here 
lack of agreement in observation has been most conspicuous. It has been 
maintained on the one hand that these organs arise independently of each 
other, and on the other that they are derived from a common source, 
while the whole range of possibilities has been exhausted in ascribing to 
them either an ectodermal, an endodermal or a mesodermal origin. 

Although it is certainly true that the derivation of these and other 
structures is by no means the same in all Ascidian budn, there yet remain 
many conflicting observations, and until more light has been thrown on 
the subject, much must be left in doubt. Further investigation is, there- 
fore, of value^ and it is especially desirable to study the process in species 
in which it has not already been described, as those whose bud-develop- 
ment has been examined are comparatively few in number. 

However much opinion may differ in regard to individual questions, all 
recent work goes to show that embryonic and bud-development do not 
proceed along parallel lines, and that the two cannot be brought into 
harmony with each other. The Ascidian bud must be looked upon as a 
"new-formation," acting under its own laws. The facts of the bud-develop- 
ment cannot be harmonised with the germ-layer theory. 

This conclusion is further emphasised by results which I have recently 
obtained from a study of the process in one of the Clavelinidaef namely, 
Ecteinascidia^ a genus founded by Herdman in 1880 for some specimens from 
the Challenger Expedition. 

The material which I have had at my disposal was collected in Jamaica 
and belongs to Herdman's species, E. turbincUa. (For a description of the 
species see Challenger Report, Zool., Vol. VI, pp. 243-5.) The family of 
the Clavdinidae contains the well known genera, ClavtUna and Perophora, 
The bud-development of the former is familiar from the classic work of 
Van Beneden and Julin,* and that of the latter has recently been described 
by Bitter' for a new species, P. anneclejiSy from the California coast, and 
briefly by myself for the eastern species, P. viridis. These are the only 
genera of the family whose bud-development has hitherto been studied. 

Although in external appearance the zooids of E. turbijiata resemble 
somewhat those of Clavdina, as they are quite elongated and the two 
siphons are placed anteriorly, the species shows a closer similarity to Pero- 
phora, both in the structure of the adults and the mode of development 
of the buds. It differs from Clavelina and agrees with Perophora in the 
total absence of an epicardium such as Van Beneden and Julin describe, 
and also in the absence of an abdomen ; in other words the digestive tract 
does not lie behind the pharynx but almost entirely on the left side of the 
latter. But it is distinguished from both of these genera by the presence 
of perfect internal non-papillated longitudinal bars in the walls pf the 
branchial sac. 

The bud-development is strikingly like that of Perophora, although no 
rotation or displacing of the inner vesicle occurs, as has been described in 
the latter. 

In members of this family it is well known that the buds arise on a pro- 
liferous stolon which grows out from the base of the larva during the meta- 
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inorphatift. Thia is bIbo true of Beltiiuueidia, and aa in nil other Asddiuu, 
the bud-rudiment comUu of two umple t«wcI«8, one within the other. The 
oater or eclodermil one i* derived directly from tlie ecloderm of the Hoton 
knd the inner or endodenoKl vesicle from Che Blolonic cloison or teptum. 
The laller Biructura, however, onnot in Iruth be called a teptum at all, a? 
it is Dot a Sat doDble-walled partition, aa in Perophora, extending acrow the 
lumen of the atolon and dividing it longitudinaltj into two romparlmenls 
or BinOEeej hot it is a lobe lying inside the ectodermal wall or Che stolon, 
and ia bathed on all aides b; the blood. 

In Eeteinateidiit the axial relations of the bud and stolon are quite differ- 
ent from those which occur in ftropAora. In the latter ihe bud is connected 
with the stolon on its ventral side, which lies parallel with the long axis 
of the alolon, while in Eelemaieidia the connection ia at the extreme poste- 
rior end of the bud which atands up at right angles to the stolon, as in 
ClaetUna. 

At Che point where a bud is to lie formed, the ectoderm of the atolon 
thickens and becomea raiaed up into a knob-lilce protuberance into which 
tbe inner alolonic tube sends a much thickened emginalion to form the 
primitive inner veaicle. Tbe bud-rudiment elongates in (direction per- 
pendicular to the stolon, and its free end becomes the anterior end of the 
bud, the stolonic connection being posterior ai atated above. The right and 
left sides are parallel with the stolon and in all the caste I haTe observed 
the ventral surrace of the bud faces toward the growing tip of the stolon. 

A aec^on at a verj earlj stage shows that Che right aide of tbe inner 
veeicle towards the posterior end has become much thickened, and man; 





cells in thb region are wandering out to give rise to an extensive maaa 
Iring on the outside and reaching from the dorsal to the ventral border. 
The outer membrane oflhe wall of the vesicle is interru|itedat manj poinls 
and here direct oontinuitj exists between the wall and the clump of cells. 
1 have frequently obtained caaea where there can be no doubt that cells are 
in the act of migrating from Chr vesicle into this mass, which is the rudi- 
ment of the ptrieaniaim. Fig. 2 repreaents a crow section of this region 
of the veucle after tbe rudiment, pe. r., has attained a considerable site. 
At the points indicated bj the line* marked a and b two nuclei are shown 
at the different stages of the process of passing out of the wall, so that there 
can be no doubt as to what is taking place. Bections like thia oould be mul- 
tiplied indefinitelj and man; figured in which the boundary line of the 
wall is absent over a considerable area. The pericardium ia therefore de- 
rived directtj from the inner vesicle, as Bitter ('■«.) haa described forPcro- 
jAora itnnteltiu. But around the periphery of tbe rudiment the cells lie 
kxaelj together and there ia everj indication that free amoeboid cells of 
the blood are being added to the mass from the outside and aiding in its 
formation to a slight extent. This ia shown more or less distinctly in the 
section drawn in Fig. 2. I might also state here that I have seen, espe- 
<aallj at very early itages, clear cases of cells migrating from the inner 
veaicle into the body-space where they are set free. {Bee I^g. 7, a, and 
also lower right hand comer of ¥\g. 6.) Thia most, therefore, be one aoorce 
^^mt all eventa from which cells of the blood are derived, as Bitter holds for 
xtoH, and it it highly probable that they aapplemeat the 



cells which are Kiven off directly from the wall of the vesicle to the rudi- 
ments of the pericardium and other organs. 

The fiericardisl rudiment soon ncqiiires a cavity, losen its connection with 
the veaicle and forms a closed sac which gives rise io the pericardium and 
heart in the usual manner. 

One of the first structores to make its appearance is the tndoslytr, which 
ia indicated by a distinct groove running ihrough almost the entire length 
of the inner vesicle, at a very early stage, namely, long before tbe folds 
which will cut off the peribranchial sacs, are seen. 

The latter are formed symmetrically by two folds which appear in the 
ventral wall of the veaicle on each side of the encloslylar groove, and as 
they deepen, grow in to meet each other in the manner described for 
BoItt/Uv, Perophora and other Ascidiana. The median portion or atrium 
of the peribranchial cavity is therefore cut off from the primitive vesicle 
at the same time with Ihe lateril sacs, and connects Ihe latter dorually. 

The deepening and coming together of Ihe peribranchixl folds proceed 
from before backward, and as a result of this the atrium is found entirely 
Bcparnled from (he primitive vesicle in the anterior region at a time when 
tbe folds stand wulely apart more posteriorly. Eventually, however, the 
process is completed, and instead of Ihe original simple vesicle we find the 
median or branchial sac surrounded by the saddte-shaped peribranchial 

By the time the peribranchial folds have begun to ap|iear, the connec- 
tion of the primitive veeicle with the inner tube of the »t«lon has become 
severed as a rule, although this is a very variable occurrence and may take 
place at an earlier or later period. 

The dorsot (u&e or AypopAysis arises from a little airing of cells which 
wander out from the extreme anterior end of the inner vesicle at quite an 
early stage. The evidence for this mode of origin is just as clear as in the 
case of Che pericardium ; the Iwiindary line is broken at many points on 
the wall ; active cell-diviuon is seen to be going on in the latter, and celts 
are frequently found actually migrating into Ihe rudiment. It is very 
probable that here, loo, cells of tbe blood take part in the formation, aa 
tbeiy are seen adhering to the nutside of the mass and apparently becoming 
inoorporated with it. In fact, no sharp distinction eiisls at early stages 
between the peripheral cells of the rudiment and cells Iving free in the 
body space, as they pass gradually inio each other and are identical in 
appearance. A very young stage is figured in Fig. 3, d. t. r., which is taken 
from a frontftl section but shows the rudiment of the dorsal tube cut trans- 
versely, aa its poution on tbe extreme tip of the long narrow inner resicle 
is sImcBt at right angles to the long axis of the bud. Tliis figure shows 
the origin from the wall of the vesicle very distinctly, and also tbe fact 
that cells of the blood appear to be attaching themselves to the young 
rudiment. 

The rudiment soon becomes compact and rounded off, and the lumen 
which appears io ita centre is eventually put into communication anteri- 
orly with the cavity of tbe branchial sac 

The ganglion is differentiated out of the dorsal wall of the hypophysis 
along the entire length of the latter and finally becomes completely sepa- 
rated from iL The beginning of the rudiment ia shown in Fig. 4, gl. r, 
where it is merely indicated by a slight thickening of the dorsal waU 
before there is any separation. In Fig, 6, gl-, 'he RanRlion baa practically 
attained the adult structure. Between these extremes all inlermediale 
stages may be clearly observed. The ganglion is not constricted off from 
the hypophysis, as Hjort' has described for Bain/Uue, but after the thicken- 
ing has proceeded to a certain extent, a new outer membrane appear* 
between that portion which will form tbe ganglion and the rest of the 
wall, thus cauaing a complete separation. 

Along the posterior half of the dorsal tube the ventml wall breaks 
down completely ; nuclei multiply rapidly and wander out into Ihe space 
between tbe tube and the roof of the branchial hoc, where they are found 
scattered about in a mass of loosely recicular cytoplacm ; it is out of this 
tinue that the (ui-neuro/ gland is formed. Fig. 5, i. n. 

Before there is any inilicalion of the peribranchial folds, I 
tract grows out as a blind diverticulum from the |ioslerior end o 
veeicle on the dorsal side immediately in front of the connection with thei 
stolon. It bends sharply to Ihe left, and growing forward, ultimately' 
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unites It iU free end with the [XMlerior wall of tlie atrium, into which it 
opens b}' Ihe snua. 

The " orga-nt rffriigerU " Hriscs aa » liibiiUr [liverlmalum from llie dilated 
region or the digestive tract, sue) l>ecoming much brBnc>hed, Rurrciuiida the 
long intestine with iln terminal twigs. 

□ early fltuge of (he development n Bmall dump nl tslls i» 



At qui' 
found lying a^iost the wall of the 
meDcing diTerticulum of the digestive t 



vesicle juat in front of the (x>m- 
)cl and extending «lightly down 
on the leftwde of the 
venii^le. These cells 




wny as the perioir- 
dium and dorsal tube, 
namely, by prolifera- 
tion of cells in the 
wall of the inner ve- 

Fig. 



illus 



the 



FlQ 4. 




mple vesicle divides in 



gin of the rndimenl 
which at this young 

stage IS an irre^ Ur mnst of cyloplngm containing a few scattered nuclei ; 

the interruption n ll e onler n en brane of the wall is clearly shown. 

There i» the same evidence afiBin as was pointed out above, that cells of 

the blood become ittnched to the rudiment and contribute to ila formation. 

The rudiment lies at Brst in the angle 

made by the base of the digestive tract 

And the ude of the vesicle but after it 

has become detached from the latter it 

IS carried further down on the left aide 

apparently by the growth of the gut in 

Ihe bend of which it seemH to be looselv 

held for some time As far as 1 have 

followed It the further development of 

the sexual organs takes pi ice in the < 

manner desi-ribed bv \i<n Beneden and 

John [Lc) for Peropkora Luliri. The 

rndiment soon becomes a spherical vesi 

cle by the appearance of a cavity in iis 

centre, and the genital cord grows out 

from it anteriorly as a long string of cells. This e 

two whoae cavities at first communicate but finally become separated. One 

□f these vesicles gives rise to the ovary, the other to the testis, and the 

genital cord, which splits into two ducts, forms the oviduct and vas deferens. 

CoNCLCiiiKti Remarks. 

From Ihe above brief account it is seen that the bud^iievelopment of 
Bdtmateidia is strikingly like that of Prrophara, of P. annecleta in particu- 
lar, and although the peculiar rotation or transverse Hhifting of Ihe inner 
vencle which occurs in the taller genus and complicates the development, 
is absent in the former, the manner in which the important organs are 
formed, is very much the same. The absence of an epicardinm with which 
the formation of the pericardium is closely connected, sharply conlrasls 
iheae two genera with Clardiiia, which prefients practically a diflerent 
method of development. 

In Ecltimueuiia and PeropHora amuetens the pericardium, dona) tube and 
ganglion, and in the former species the xexual organs alio, are all formed, 
for the greater part at any rate, from cells which wander out directly from 
the walls of the inner vesicle into ihe rudiments; and it is quite probable, 
as we have seen, that free cells of the blood are slho involved To some 
extent in their formnlion. In P. nVicfis, however, I lielleve that these 
organs are derived mtirrly frotn the luller source. A detailed pu[)er on the 
budding of lhh> Ascidian will shortly ap|>ear, and in it I have presented 
the full evidence for this belief. It in certainly true that cells do not [wea 
out directly from Ihe vesicle into the rudiments of the above mentioned 
structure^ but although I have observed no cases of cells being given off 



to the blood at other points on the wall, it is possible that in some buds, 
or at certain timee at least, such an occurrence does take place. This 
supitosilion is made proliable by the fact thnt cellx o( the blood are known 
to arise from the vesicle in Perophora anneeleiu and Ecltituueidia, In these 
latter forma, therefore, the organs in question are derived in large measure 
dirKlty from the primitire vesicle, while in Peraphora viridii their origin 
from the vesicle would be traced only indirectly through cells of the blood, 
if the latter, as is probably the c-tse, come from this source. At all events 
the two prucessea would not be essentially different in nature, the inner 
vesicle being the starting point in Itoth cases. 

The primitive vesicle is therefore the all-important part of the bitd< 
rudiment, and upon il devolves the duty of providing m:ilerial for the 
formation of all the internal structures, as the ectoderm plays no active 
role in the development except in so far as it is concerned in the produc- 
tion of the cellulose test. This conclusion apparently holds good for all 
Ascidians whose hud- development is known, with the possible exception of 
Perophora virida, and has been sufficiently proven to be accepted aa K 
general rule. 

The inner vesicle atone, whether derived from an ectodermal or an endo- 
dermal larval strncture, gives rise to all the corresponding organs which Lo 
embryonic development proceed from the two primary germ-layers, ami in 
some cases also furnishes celln to the blood, e. if., in Edtinatcidia and Ftrit- 
pkiora arnitOeia. It is therefore an undifferentiated structure, and like the 
blastula, contains the potentiality of the whole organism. 

All parts of the simple epithelial wall, however, are not alike, but on« 
deiinile area holds in its cells the mnlerial out of which one organ is built 
up, while another clearly defined region produces a second struclore, and 
so forth. 

But this internal differentiation or mapping out of the veHicle, is present 
in different degrees in different Ascidiana, and in fact we are able to pick 
out a series of forms which present a gradation from the least to the most 
differentiated condition. At the lowest end stands PerojAora viridit in the 
buds of which free cells of the blood ailacli themselves to the outer surface 
of the inner vesicle and form definite organs. It has not been proved hf 
direct observation that these cells arise from the vesicle itself, bul what- 
ever be their source, whether il is the mesoderm of the embryo or the inner 
vesicle of the bud-rudiment or both, cells of the blood adhere to the wall at 
certain constant points and there become pericardium or nervous system 
for example. I have argueil in my paper on Ptiophora tiridit that it ii 
much more proliable To suppose that the cells which build up tbeite striict- 
urea are nil undifierenlialed and alike and that It in the particular point of 
attachment which determines what kind of organ will proceed from them. 
It is almost impossible to Imagine thai isolated cell*, floating freely in the 
blood, could reach their proper destination if they possessed a predetermined 
nature, and some were already cells of the nervous ayslem, others of the 
pericanlium, etc. But it ii much more probable that they have all an in- 
different character, and their presence at any given plac« is purely acci- 
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dental; once there, however, qualities latent in them are called forth under 
the specific formative influence of the place of altaohment. The wall of the 
vesicle is, therefore, only differentiated In so far as it possesses the power 
of determining whether cells of Ihe blood which lodge on these particular 
areas shall give rise to pericardium, nervous system or seiual organs, as th* 
case may be. 

At a step higher In the degree of difierentiation we find Eetematadia and 
Perophora anntelme. In these forms the inner vesicle is known to be one 
source at all events of cells of the blood, which, however, play but a small 
part in the development. But at those portions of the vesicle on which 
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The environment in which Tripedalia was found is still more unlike that 
in which Cubomedusae have been taken heretofore. It was obtained in two 
localities, both of which were cut off from the main body of the Harbor, 
and so from the ocean, by peninsulas and islands covered with a growth of 
mangrove. The water was shallow and discolored with organic matter, and 
the bottom for the most part a black mud. The regions were virtually 
mangrove swamps. It was under the shelter of the overhanging mangrove 
boughs, among their half-submerged roots, that the Tripedalia was found 
thriving in large numbers. Conditions more strikingly unlike those of the 
pure deep sea could hardly be imagined. 

T, cyalophora is as quick and vigorous a swimmer as the species of Charyb- 
dea. In one case as many as 110 pulsations were counted in a minute. Its 
brownish-yellow color enables it to escape observation not infrequently in 
the discolored water. 

C. Anatomy. 

An abundance of material of both species was preserved in several ways 
and has furnished subject-matter during the past year for investigation of 
the adult anatomy of the Cubomedusae. The results have been embodied 
in a paper whose publication I hope will not be greatly deferred. Mean- 
while the mention of one or two points may not be out of place. 

The parts to which especial attention was given were the vascular lamel- 
lae, or cathammal plates, and the nervous system. The vascular lamellae, 
being definite areas where the two walls of the gastro-vascular system have 
come together and fused, are interesting because they show how the present 
structure of the gastro-vascular system of the Cubomedusae has come about 
from a simpler, undivided condition. It was hoped that their study might 
throw definite light on the affinities of the group. The results, however, 
were unsatisfactory, for while one part of the system of lamellae pointed 
strongly toward a relationship with such Hydromedusae as, for example, 
Liriope (Trachomedusae), another part, around the margin of the bell, 
gave evidence equally as good to the effect that the velarium was formed 
by the fusion of marginal lobes and that the view which considers it not 
homologous with the Hydromedusan velum is therefore correct. The ques- 
tion as to the affinities of the Cubomedusae must wait until the develop- 
ment is known. 

The nervous system has been described by Clans,^ and more recently in 
greater detail by Schewiakoff.' With the latter's conclusions as to the 
structure of retina and vitreous body of the complex eyes on the sensory 
clubs I am unable to agree. Schewidcoff's conception of the structure is in 
brief as follows: 

a. The retina is made up of two types of cells, pigment and visual, which 
are figured as alternating regularly. The pigment cells are cone-ehaped ; 
the visual are spindle-shaped, with their nuclei lying in the swollen central 
portion of the spindle, at a lower level than the nuclei of the supporting 
pigment cells. 

6. From the visual cells extend rod-like processes into the vitreous body 
(which lies between the retina and lens) lying in canals in the vitreous 
body. 

e. In the vitreous body separate cone-ehaped streaks of pigment overlie 
the pigment cells, which do not, however, form part of those cells. 

d. Apart from these pigment streaks and the rod-like processes of the 
visual cells, the vitreous body is structureless, probably a secretion of the 
pigment cells. 

The conclusions reached upon the same points by the study of the two 
Jamaica species are : 

a. There is not good evidence of two distinct types of cells in the retina — 
cone-shaped pigment cells and spindle-shaped visual cellfl^ with the nuclei 
of the latter at a lower level than those of the former. 

6. The rod-like processes in the vitreous body exist, though not referable 
to aspecial type of cell in the retina. 

e. The cone-shaped streaks of pigment in the vitreous body belong to the 
underlying pigment cells, in fact are direct continuations of them ; and at 
their distal ends they are prolonged into fibrous processes lying in canals 
of the vitreous body exactly like the visual rod-like processes of Schew- 
iakoff. 



^Ueber Chary bdea manupialis. Arb. aus d. Zool. Inat. d. Univ. Wien. Bd. II., Heft 
2, 1878. 
> Beitrage zur KentziiM dea Acalephenaugea. Morph. Jahrb. Bd. XV., Heft 1, 1889. 



d. The vitreous body, over and above these "visual fibres'' and "pig- 
ment streaks," is not a homogeneous secretion, but is composed of prisms of 
gelatinous, refracting substance, each with a denser central fibre. The size 
of the cross sections of these prisms corresponds with that of the cross sec- 
tions of the majority of retinal cells. It is probable, therefore, that they 
represent the outer ends of retinal cells. 

From the above it will be seen that I find in the vitreous body two strao- 
tures in addition to Schewiakoff's visual processes — namely, similar pro- 
cesses from the *^ pigment streaks,'' and the prisms that make up the mass of 
the body. I am inclined to believe that the retina contains at any rate two 
and perhaps three kinds of cells, but that these are distinguishable only by 
that part of them which lies in the vitreous body, and are not distinguish- 
able in the retina as two alternating types, as figured by Schewiakoff. 

In another point also I am unable to tfgree with Schewiakoff. In one 
region of the sensory club is found a mass of peculiar large, closely-packed, 
polygonal cells, which he affirms to be ganglion cells as against Claus, who 
considers them supporting cells. In my sections they show nothing what- 
ever to suggest a resemblance to ganglion cells. No processes could be made 
out, and the body of the cell consisted of a beautiful cytoplasmic reticulum 
with thickenings at the nodes of the rather coarse meshes. 

The sensory organs in the proboscis of Tripedalia are simple cysts of cili- 
ated epithelium lying in the gelatine. The long cilia support and keep in 
constant motion an otolith of ragged outline, in which no trace of cellular 
structure was found. This is the only case, so fur as I know, of the occur- 
rence among the medusae of a free, unsuspended otolith in a ciliated sac 

D. Djevelopment. 

Females of Tripedalia were found with stomach pouches, or pockets, filled 
with developing ova, so that I am able to offer a few facts preliminarily on 
the development of the Cubomedusae. The mature eggs pass from the 
ovaries into the stomach pouches and there develop up to the stage of free- 
swimming planulae. In with them are found floating masses of cells, show- 
ing here and there a nematocyst, whose structure points clearly to an origin 
from the ovary also. These masses circulate about among the developing 
ova and serve for protection and apparently also for nutrition, since the 
cells are found vacuolated in masses from individuals containing well ad- 
vanced embryos. All the eggs or embryos in one individual are at the same 
stage of development. Gastrulation was not observed in the living material, 
but sections show a stage in which central cells lie clearly marked off from 
a surrounding ring of smaller surface cells, and the probability is that these 
endodermal cells were formed by delamination. When the spherical mass 
is beginning to elongate into the ellipsoidal form of the planula a large 
migration of celb from the surface into the centre takes place, not limited 
to one pole. The relation of the central cells earlier seen, and of these 
inwandering cells, to the definitive endoderm was not made out. The young 
are set free from the parent as ciliated planulae, having pigment spots on 
the posterior end. The planulae swim about actively on the surface for a 
day or two, their motion being both translation and rotation. Then they 
gradually lose the forward motion and rotate on their own axis in one 
spot. At this point they settle down, and the pigment spots which were 
on the posterior surface are found to migrate into the interior. In a day or 
two they bud out two tentacles, and shortly afterwards two more, though 
young hydras with three and five tentacles were by no means uncommon. 
In this condition they lived for three weeks in the aquaria without under- 
going further development. 

Search for scyphistomas in the region where the jelly-fish were found 
was fruitless. The youngest specimens taken in the tow were of practically 
the adult structure, so that the important intermediate stages remain un- 
known. The youngest jelly-fish were interesting, however, in that only the 
middle tentacle in each group was developed, and that the sensory clubs 
were situated almost on the margin, and were not yet enclosed in niches. 

RSFEBSNOB LUTTEBS IN FlOURBS. 

q/"— fUrrow, on inner surface of exumbrella underlying the adradial ridge on the outer 
surface ; q/r*— ftirrow on outer surface, setting off the area in which the sensory nichtt 
Ilea ; c/— canal of the tentacle ; po— gastric ostium ; »/r— interradlal furrow, on outer sur- 
fiuse ; n — nerve ring, on the subumbrella ; pe— pedalium ; ;>/^— phacellus ; ;>r— proboscis i 
r— reproductive organ ; tn — sensory niche; tu — suspensorium ; m6 -subumbrella ; tr— , 
velar canals. 
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Notes on the Embryology, Anatomy, and Habits of 
Yoldia limatula, Say. By Gilhan A. Drew. 

Id this short ubatrsct, Htt«ntion will brieSj b« called to aame poiola of 
latereM in the derelopment, anatomy, aod habits of Yoldia limoivia, a mem- 
ber of Pelsner's Order, Protobranchia. A more detailed description vill 
folloiT at a later time. 

Embrvowwt. 

The eggB are aboat .16 mm. in diameter, of a chocolate-brown oolor, and 
Tery opaque. Thej are laid free in the water, and are not encnmbered 
by anj idod of envelope. The polar bodies are lost soon After they are 




PlU. 10, 

formed. The Grst cleavage resalls in the formation of sub-equal blaato- 
meres. Babeeqaent divisions give riu to an epiboiic gaatruU in which there 
may be as many as sixty outer ecloderm cells. Some of the ectoderm cells 
wander into the interior, the entoderm cells divide, and at one aide of the 
resulting cell-mass, a narrow tube a))peara, which opens to the exterior 
through the blastopore. As it has not been determined whether this tube 
ia ectodermal or endodermal in origin, whether it represents a stomodaem 
or a primitive gut, it will throughout this description be referred to as the 
ventral tube. 

While these changes are taking place, about forty-two of the surfaoe ecto- 
derm cells enlarge^ become vacuolated, and acquire cilia. The embryo also 
- elongates, Elg. 10, becomes cylindrical, aoquirea an apic«l plate which bears 



a tuft of apical cilia, ac, end the outer celts, which will hereafter be referred 
to as test cells, arrange themselves in Gve rows. The blastopore, bl, occu- 
pies the end of the cylinder opposite the apical plate, and a depression, z, 
appears near the anterior end of what may now be referred to as the vent- 
ral Bide. The two end rows of teat cells are entirely covered with fine cilia, 
and the three intermediate rows each bear a band of much longer cilia. The 
embryo now swims in more or lees definite lines, rotating the while upon its 
longitudinal axis. During activity the apical cilia are bunched together 
into a sort of whip, and always precede the embryo. 

Inside the test a new ecloderm in formed, probably from the ectoderm 
cells that wander in. At the age of about forty hours a few of these ecto- 
derm cells elongate, and give rise to the shell^land, which spreads over the 
dorsal portion of the embryo, bnt never forms a distinct iuvaginatiou. At 
most it is only slightly concave when viewed from above, and soon becomes 
arched outward. These changes are accompanied by the formation of the 
mid-gut, a term that is not intended lo include the ventral tube, which is of 
Dnfcnown origin. From the beginning, it is connected with the ventral tube, 
formed, as it were, as a continuation of the anterior extremity of the vent- 

From a time preceding the formaUon of the apical plate, a few cells of 
ectodermal origin have occupied an anterior position. These cells extend 




ventrally to the deprearion *, Fig. 10, and push in between the test cells. It 
was apparently from cells connected with this group that the apical plate 
was formed, and now, at about forty houtt^ other cells from this same group 
form two thick-walled pouches which open lo the exterior between the 
test cells. These are the radimenle of the cerebral ganglia. Fig, 11 repre- 
sents a transverse section of an embryo of fifty-eight hours, taken through 
the depression x. Fig. 10. The teat, 1, is shown to he composed of large, 
vacuolated cells, the walls between which are no longer very distinct. As 
this section cuts the anterior row of test cells, they are uniformally covered 
with cilia. The rudiments of the cerebral ganglia, eg, appear as two thick 
walled pouches. The wall of the anterior end of the mid-gut, m^, appears 

Fig, 12 represents a transverse section of another embryo at a correspond- 
ing stage, taken juet in front of the second band of cilia. The shell gland, 
»g, has become arched upward, and is on the verge of protruding laterally 
to form the mantle. The mid-gut, »>$, and the ventral tube, of, are both 

This stage is of interest in showing the beginnings of the ectodermal 
ihirkeninga that form the pedal ganglia, and the eclodernisl invaginations 
that form the otocysts. 

As the shell gland spreads ont inlo the mantle, the embryo becomes 
slightly compressed laterally, the foot appears, and the visceral ganglia 
may be disUngnished. 
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t><^iMe ArtkitUrn of Polar Bodies. lU K. A. A M^t !.»*.. 



'/JU if^AA'i/tust^se Iff lUtt vi«w lliMi 1)m |HiUr t^jdltj* i^iveu iA by^ uUt 
^ M»>AA»i^iir ittk l/iii Jiiii^ifATi ^KgH iiu*ii|>iibi<; of fertilixiitif>u, tuid Liiviu4?XH. 
^/4M< *// |/Jtf/ )fi M^n 4l«v«i)«;|;iii«'iit of ihct iriMf c^g, luM Dutur«iJv teud^ K; 
JLuM*^ ^i;U#*:«J in lUmir fttlit lliHt tli«y oftifii roiimin tttUched to Um; ^ajgf 
Uh ¥ ^/og f)M««f mimI lliMt ill rurlHiii Iiiimm:U, according U> Heukiox- tlMrr 
M^/ ti^$tmih irilliiii lliii ni/g or go Imck Mgiiiii Into it are facis tliat bare 
aum**^*\ of i^t momtiui, 

k t*-*^tft \m^tui ' liNviiig iiIhiwii that in certain h!chinodermH the f<r/Jar 
^^t4)*im itm ¥ftt\\ M« llm itgg nm potMctiMfNl of n*markable powera hitherto Mip* 
|^/«*/l fo \m llfoiiMl to rurtitiii l*roloium, and that thu |K)lar bodies Boon beoome, 
0§§*\ thHf \mnimutiui\y rniiiiiln, fiiMtfd with thu developing egg, maken it of 
IffMf \hltinml to liM|iiiro whuthtir thtt polar ImhIioh of other animals ha?e 
NfM'h ^ntwttm himI Miiith opporiiinltloN for powlbly influencing the development 
of i1m« tinii 

U iNi>Mi« that III tliii Ntiir IImIi and tlin M*a-urc!hin, the egg iMith before and 
ntUtf fMHIlUiitlon twin vnry llk«i nmiiy IUomi Khiy^)p<M]H: tlie prot^ipla^tm in 
rnitiii lo pfMJiHil llMtir out fioiii ttiti iiiaiw In thn form of d(;li(3it<s, floiriiig 
«MiMi>Ml«i of living Miiilttrliil timt foriii fltoMi pntiudopfMlia. TImw; thr<fa/Mik<; 
|iM'i4iNMui liiivii llio powttr to iiiillo with or wpuralu from onit niytOif.rt Ut 
l»ifigllMi|i oi to nlimlitii, tn I»im*i»iiui tlihfk or thin iinu'li im do tlw? |iMriiil/;|f«HJiM 
of tlrmiilH. Ily iimitiiM nf mirli living iiiatM'lHl Mpuii out from thti t^IIh, all 
pHilHof lliii yiMiiig iirgHiiUm arti ludd togtilhtir lu* onu rimliiMioiiH mtiNN of 
llvtiiH muttoi i lliu iiiiiiiiiuliy hctiiig ftitnhliiiluMl un funt itn riill divlnion U'imIn 
III liiluiiiipi it 

'I hi> |Mt|(ir hmtiuii art llkti llui (tdU of lliti rlfiivlng cfig and fioni tlio flrMt 
laii^tiiiiii tirgiiiiiriilly miiiliiiiiuin with ihti tiggrullH by ififMiiH<if living I lirciidM 
npuii tiui trmii lliu pillar iMiditm iiml tnuu lliti rgg, 

III n^iii't* 1(1, I lid |iii|iu' liiiilipH urn rupicnoiiliMl lying over till' r(*lativ(dy 
laigo iipiMiiiiit I bill loudi iiiln tliii I'U'iivitgti rtivily nt' (lid iimny-('«dlt*d bbiHtula. 
rhit« n^iuio in I'min a caiiuira liirida nkt^U'li iiiadt*, in iMlr-t, with /amhh ocular 
N, iimo«U\o U ''*''* and ilia\\ hibo IVOitiui. by <}. K. AndivWN, rroiii tho living 

*M t' Vuttii'^-. .Noimi S|ttuiithg Ao(t\UtttB uf rntloplKHin. Juiiriml of Miiriiliology, 
\lt, imi.' 
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V%m'm'd firtzt zLanj *:ani;£:ai:: faci«. »*• nc:e :ht: :he p>lar bodies maj 
p«i» tlirvQtrh ihf: eleavaj?% pore inVj tie irterior -if ihe blastnla. mod bi 
Cf/nnef^^ vith the complicated eul^ of thr»d» ^:>:cii:£ the mes«nchjmi 
OfclJ* with tij*: «,t//derm and enti'>ierm in :be ga?ir Ja siJL^e. 

Thu^ in th«;«^ aDJmal<» the yA^ Uxiie$ long cr'nticue to act like Heliozoa 
an/1 a/3rjtjjr« a living ornitinaitj vith the enibryo which maj extend U 
iUt: gantrula ntsig^ in ^iuch a wav ^s to make them permanentlj part of th< 
orgsinitirfi. 

In th«; lurfcH Nemertean, Ctrehratulu* laeiru^ Verrill. I find 5ome spinninf 
a/rtiviti<;«i of the egg and \\» eelU, and most marked activity of the polai 
lKMli<;«t. Hr/on after their formation the jxilar ladies s<?nd out delicate 
ilelio7/ia-like rayn, and later characterihtic star-like groups of proceise 
that may develop into long proU>Hcifl-like outgrowths armed with lateral 
thn*a<lM. From the lirMt, the polar l>odies are continuous with the egg and 
with one anoih<*r by meana of an exceedingly delicate filni of material that 
iiometim(*H hIiown fine threa<lM and nodules within it, and seems living proto 
plaHui ratlwr than iwiHsive excretion or ** slime." ^ 

In flguni 17, the proceHscN from the two polar bodies are indicated as seen 
under (KMilar H, objective 2 mm. and draw tube 160 mm. and drawn, largely, 
with the camera lucida The egg was in the four-celled stage and about tr 
divide again ho that there were more than eight cells fifteen minutes late 
The double membrane is indicated by two lines, some distance from the e^g. 

At this peri(xl the activities of the polar bodies have {)assed through 
thoir first phases and are gradually approaching their more permanent, 
later phases. 
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A more detailed sccount or these irill be giren elsenrhere, but we will 
here note that the polar bodiea conl'mue to adhere to one another and 
to the egg for a long time, even if the membrane be removed and thej 
be eipoaed to the sea-water. When the larva becomes ciliated, the polar 
bodies break loose and Soat about in the liquid between the larva and its 
membranes, but thej Btiil adhere to one another, and are sometimes seen 
attached to the egg membraue. Probably thej are [oBt when the larva 
breaks out from the egg membranes. 




The first and the second polar bodiea are marbedl; d Serent: the fint 
tends to remain more nearly spherical and (o continue ila radiating Heli- 
oxianlike act vit es the second early assumes, somewhat the shape of a 
q>indle, and s prone lo send on long polar proceasee look ng froni the end 
view like stars and strongly suggesting frn atlrotphfra, and from the side 
view somewhat like test-tulw brushes, in later phases, the spindle may 
be much elongated, slender and with a marked aetroephere-like mass al 
each end, so (bat the entire Ggare is strangely like simitai' appearances in 
Cai7okinesis. 

With exceptional light, some of the spin-threads are seen to pass up to 
the egg membrane and to branch ; others go to the surface of the egg. 
Here, as in the star-Gsh, the cbangea that lake pliice, the making of new 
prooeases and the withdrawal and bending of old, makes it difficult lo 
represent the actual appearances, even if it were possible to adeqnately 
expiees by black lines the optical effect made by Ihcse clear protoplasmic 
filamenla, which bear as much reeemblance to fine spnn-glas-work as (o any 
Other common, gtoas objecL 




In % Dudibranch raoUnsc, Ttrgipa dupeetntt there are often three polar 
bodie* that renuun in close association till the larva is a pyramidal, inan<r- 
celled man. In some cases a connection was seen, a changing process or 
procevee, extending between a polar body and the egg, and between one 
body and another; generally, the connection escaped observation Ihongb 
Ae bodies acted as if held together. In the case shown in figure 19, (he 
■Ball olyects nau the largert polar body were seen to change posiUon and 



may have been either foreign, or loose, particles, or else enlsrgementa npon 
filose processes so fine at to escape detection with the 6 ocular and 2 mm. 

^imilar objects m ar the next polar body proved lo be a group of blunt, 
psendopodia-like outgrowths borne upon a common stalk. From the re- 
maining polar body similar, blunt processes projected in various directions, 
separately, and one very long process extended upward to the egg mem- 
brane, where it branched and seemed attached by its several aide threads. 
This last polar body also sent out a process that apparently attached itself 
(o the surface of the egg, which was still in an undivided slate. In other 
cases, blunt processes, and long slender processes, were sent out and again 
drawn in; within a minuie n long, slender process extended ont from a 
polar hod; to the egg and seemed to join to it and later was represented by 
a tuft of short, pointed, contracted processes. In msny esses the polnrbodies 
showed smceh;i-like changes of form, with or without, pseudopodia : in one 
case, where there were but two polar bodies, they crawled over one another 
with much of the appearance of amcebs, one of them having a tuft of 
pseudopodia. 




In a lameltihranch mollusc, Nueula driphinodoma, the formation and ac- 
tivity of the polar bodies was observed only in some egg^i that were, probably, 
not fertilised and that did not develop beyon I iin incomplete first cleavage. 
The two polar bodies were seen to be connected by a cylindrical mass of 
clear substance nnd. as seen in figure 19, one polar body was seen connected 
to the egg by means of a long filament as well as by an extensive sheet of 
ffuntly refracdng material similar lo that seen in Cerebratulus. 

In this case the cleavage had passed in toward the centre of the egg. 
The small eminence on one side illustrates one of (he several ectosarcal 
processes that at first were much like protuberances found in Cerebratuiua, 
and there giving rise to brushes of fine spin-threads. Here, however, such 
ectosarcal processes are followed by hernia-like protrusions containing yolk 
and indicating the abnormal slate of the egg. 





With the 8 ocular and 4 mm. objective, large star-like radiations and 
central refracting areas were seen near the first polar body as the second 
one was being formed. Comparing these with appearances seen with the 
same powen in Cerebratulus, there is no doubt that there were here, also, 
radiating branches of processes similar to those so common at the ends of 
the second polar body of '.'erebratulus. The first polar body also showed 
very fine Helioiia like radiations in one case. One polar body showed 
marked ameboid change of outline with a rounded, blunt p'-eudopodium. 

Such amoeboid chnnges of polar bodies are most pronounced in another 
lamellibranch, Anguiu* imer. As repreaented in figure 20, the larger, fint 
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The environment in which Tripedalia was found is still more unlike that 
in which Cubomedusae have been taken heretofore. It was obtained in two 
localities, both of which were cut off from the main body of the Harbor, 
and so from the ocean, by peninsulas and islands covered with a growth of 
mangrove. The water was shallow and discolored with organic matter, and 
the bottom for the most part a black mud. The regions were virtually 
mangrove swamps. It was under the shelter of the overhanging mangrove 
boughs, among their half-submerged roots, that the Tripedalia was found 
thriving in large numbers. Conditions more strikingly unlike those of the 
pure deep sea could hardly be imagined. 

T. cyslophora is as quick and vigorous a swimmer as the species of Charyb- 
dea. In one case as many as 110 pulsations were counted in a minute. Its 
brownish-yellow color enables it to escape observation not infrequently in 
the discolored water. 

C. Anatomy. 

An abnndance of material of both species was preserved in several ways 
and has furnished subject-matter during the past year for investigation of 
the adnlt anatomy of the Cubomedusae. The results have been embodied 
in a paper whose publication I hope will not be greatly deferred. Mean- 
while the mention of one or two points may not be out of place. 

The parts to which especial attention was given were the vascular lamel- 
lae, or cathammal plates, and the nervous system. The vascular lamellae, 
being definite areas where the two walls of the gastro-vascular system have 
come together and fused, are interesting because they show how the present 
structure of the gastro-vascular system of the Cubomedusae has come about 
from a simpler, undivided condition. It was hoped that their study might 
throw definite light on the affinities of the gronp. The results, however, 
were unsatisfactory, for while one part of the system of lamellae pointed 
strongly toward a relationship with such Hydromedusae as, for example^ 
Liriope (Trachomedusae), another part, aronnd the margin of the bell, 
gave evidence equally as good to the effect that the velarium was formed 
by the fusion of marginal lobes and that the view which considers it not 
homologous with the Hydromedusan velum is therefore correct. The ques- 
tion as to the affinities of the Cubomedusae must wait until the develop- 
ment is known. 

The nervous system has been described by Claus,^ and more recently in 
greater detail by Schewiakoff.' With the latter's conclusions as to the 
structure of retina and vitreous body of the complex eyes on the sensory 
clubs I am unable to agree. Schewiakoff's conception of the structure is in 
brief as follows: 

a. The retina is made up of two types of cells, pigment and visual, which 
are figured as alternating regularly. The pigment cells are cone-shaped ; 
the visual are spindle-shaped, with their nuclei lying in the swollen central 
portion of the spindle, at a lower level than the nuclei of the supporting 
pigment cells. 

6. From the visual cells extend rod-like procetees into the vitreous body 
(which lies between the retina and lens) lying in canals in the vitreous 
body. 

c. In the vitreous body separate cone-shaped streaks of pigment overlie 
the pigment cells, which do not, however, form part of those cells. 

d. Apart from these pigment streaks and the rod-like processes of the 
visual cells, the vitreous body is structureless, probably a secretion of the 
pigment cells. 

The conclusions reached upon the same points by the study of the two 
Jamaica species are : 

a. There is not good evidence of two distinct types of cells in the retina — 
cone-shaped pigment cells and spindle-shaped visual cellfl^ with the nuclei 
of the latter at a lower level than those of the former. 

6. The rod-like processes in the vitreous body exist, though not referable 
to aspecial type of cell in the retina. 

c The cone-shaped streaks of pigment in the vitreous body belong to the 
underlying pigment cells, in fact are direct continuations of them ; and at 
their distal ends they are prolonged into fibrous processes lying in canals 
of the vitreous body exactly like the visual rod-like processes of Schew- 
iakoff. 



^Ueber Chary bdea manupialis. Arb. auB d. Zool. Inst. d. Univ. Wien. Bd. XL, Heft 
2, 1878. 
s Beitrage zur KentniM dea Acalepbenaugee. Morph. Jahrb. Bd. XV., Heft 1, 1889. 



d. The vitreous body, over and above these " visual fibres " and " pig- 
ment streaks,^' is not a homogeneous secretion, but is composed of prisms of 
gelatinous, refracting substance, each with a denser central fibre. The size 
of the cross sections of these prisms corresponds with that of the cross sec- 
tions of the majority of retinal cells. It is probable, therefore, that they 
represent the outer ends of retinal cells. 

From the above it will be seen that I find in the vitreous body two strao- 
tures in addition to Schewiakoff's visual processes — namely, similar pro- 
cesses from the " pigment streaks," and the prisms that make up the mass of 
the body. I am inclined to believe that the retina contains at any rate two 
and perhaps three kinds of cells, but that these are distinguishable only by 
that part of them which lies in the vitreous body, and are not distinguish- 
able in the retina as two alternating types, as figured by Schewiakoff. 

In another point also I am unable to tfgree with Schewiakoff. In one 
region of the sensory club is found a mass of peculiar large, closely-packed, 
polygonal cells, which he affirms to be ganglion cells as against Claus, who 
considers them supporting cells. In my sections they show nothing what- 
ever to snggest a resemblance to ganglion cells. No processes could be made 
out, and the body of the cell consisted of a beautiful cytoplasmic reticulum 
with thickenings at the nodes of the rather coarse meshes. 

The sensory organs in the proboscis of Tripedalia are simple cysts of cili- 
ated epithelium lying in the gelatine. The long cilia support and keep in 
constant motion an otolith of ragged outline, in which no trace of cellular 
structure was found. This is the only case, so far as I know, of the occur- 
rence among the medusae of a free, unsuspended otolith in a ciliated sac 

D. Djsvelopment. 

Females of Tripedalia were found with stomach ponches, or pockets, filled 
with developing ova, so that I am able to offer a few facts preliminarily on 
the development of the Cubomedusae. The mature eggs pass from the 
ovaries into the stomach pouches and there develop up to the stage of free- 
swimming planulae. In with them are found floating masses of cells, show- 
ing here and there a nematocyst, whose structure points clearly to an origin 
from the ovary also. These masses circulate about among the developing 
ova and serve for protection and apparently also for nutrition, since the 
cells are found vacuolated in masses from individuals containing well ad- 
vanced embryos. All the eggs or embryos in one individual are at the same 
stage of development. Gastrulation was not observed in the living material, 
but sections show a stage in which central cells lie clearly marked off from 
a surrounding ring of smaller surface cells, and the probability is that these 
endodermal cells were formed by delamination. When the spherical mass 
is beginning to elongate into the ellipsoidal form of the planula a large 
migration of cells from the surface into the centre takes place, not limited 
to one pole. The relation of the central cells earlier seen, and of these 
inwandering cells, to the definitive endoderm was not made out. The young 
are set free from the parent as ciliated planulae, having pigment spots on 
the posterior end. The planulae swim about actively on the surface for a 
day or two, their motion being both translation and rotation. Then they 
gradually lose the forward motion and rotute on their own axis in one 
spot. At this point they settle down, and the pigment spots which were 
on the posterior surface are found to migrate into the interior. In a day or 
two they bud out two tentacles, and shortly afterwards two more, though 
young hydras with three and five tentacles were by no means uncommon. 
In this condition they lived for three weeks in the aquaria without under- 
going further development. 

Search for scyphistomas in the region where the jelly-fish were found 
was fruitless. The youngest specimens taken in the tow were of practically 
the adult structure, so that the important intermediate stages remain un- 
known. The youngest jelly-fish were interesting, however, in that only the 
middle tentacle in each group was developed, and that the sensory clubs 
were sitnated almost on the margin, and were not yet enclosed in niches. 

Rbferkmcb Lkttebs in Fiourbs. 

q/"— furrow, on inner surface of exumbrella underlying the adradial ridge on the outer 
surface ; afr'— farrow on outer surface, setting off the area in which the sensory niche 
Ilea ; c/— canal of the tentacle ; ^—gastric ostium ; (fr— interradial furrow, on outer sur- 
face ; n — nerve ring, on the subumbrella ; pe— pedalium ; pA— phaoellus ; pr— proboscis i 
r— reproductive organ; #n — sensory niche; *u— suspensorium ; n^ -subumbrella ; re— 
velar canals. 
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Notes on the Embryology, Anatomy, and Habits of 
Yoldia limatula, Say. By Gilman A. Deew. 

In thU short abstract, attention will briefly be called to some poioU of 
iDterett in the development, anatoni;, and hsbils of Yoldia Icmattdix, a mem- 
ber of Pelsner'e Order, Proiobranchia. A more det&iled de«criptioii vill 
follow at a later time. 

Ehbryoloot. 

The eggs are about .15 mm. in diameter, of a chocolate-brown «o1or, and 
vei7 opaque. The? are laid free in tbe water, and are not eticnmbered 
by any kind of enTelope. The polar bodies ar« lost soon after Ibey are 




formed. The first cleavage re8ult« in the formation of sab-eqDal blaoto- 
meres. Subeequenl diviuona give rise to an epibolic gaatnila in which tber* 
may be as many as ^itj outer ectoderm cells. Some of the ectoderm cella 
^lander into the interior, tbe entoderm cells divide, and at one ude of the 
resulting cell-mass, a narrow lube appears, which opens to the exterior 
through tbe bIaiitO|)ore. Ab il has not been determined whether this lube 
Us ectodermal or endodermal in origin, whether it represents a stomodaem 
W a primitive gut, it will throughout this description be referred to as the 
/ventral lube. 

J While these changes are taking place, about fortj-two of the surface eclo- 
1 derm cells enlarge become vacuolated, and acquire cilia. The embrjo also 
' elongates. Fig. 10, becomes cylindrical, acquires an apical plate which bears 



a tuft of apical cilia, ae, and the outer cells, which will hereafter be Deferred 
to as test cells, arrange themselves in five rows. The blastopore, bl, occu- 
pies the end of the cylinder opposite the apical plate, and a depression, x, 
appears near the anterior end of what maj now be referred to as the »ent- 
ral side. The two end rows of test cells are entirely covered with fine cilia, 
and the three intermediate rows each bear a band of much longer cilia. The 
embryo now swims in more or less definite lines, rotating the while upon its 
longitudinal axis. During activity the apical cilia are bunched together 
into a sort of whip, and always precede the embryo. 

Inside the lest a new ectoderm is formed, probably from the ectoderm 
cells that wander in. At the age of about forty hours a few of these ecto- 
derm oells elongate, and give rise to the shell-gland, which spreads over the 
dorsal portion of the embryo, bnt never forms a distinct invagination. At 
most it is only slightly concave when viewed from above, and soon becomes 
arched outward. These changes are accompanied by tbe formation of the 
mid-gut, a term thai is not intended to include the ventral tube, which is of 
nnknown origin. From the beginning, it is connected with the ventral tnbe, 
fbrtsed, as it were, as a continuation of the anterior extremity of tbe vent- 
ral tube. 

From a time preceding the formation of the apical plate, a few cells of 
ectodermal origin have occupied an anterior petition. These cells extend 




Tentrally to tbe depression z. Fig. 10, and push in between tbe test cells. It 
was apparently from cells connected with this group that the apical plate 
was formed, and now, at about forty hours, other cells from this same group 
form two thick-walled pouches which open to tbe exterior between the 
test cells. These are the rudiments of tbe cerebral ganglia. Fig. 11 repre- 
sents a transverse section of an embryo of fifly-oght hours, taken through 
the depression z, Fig. 10. The test, (, is shown to be composed of large, 
vacuolated cells, the walls between which are no longer very distinct. Ae 
this section cuts the anterior row of test cells, they are uniformally covered 
with cilia. The rudiments of the cerebral ganglia, eg, appear as two thick 
walled pouches. The wall of the anterior end of the mid-gut, mj, appeals 
in section. 

Pig, 12 represents a transverse section of another embryo at a correspond- 
ing stage, taken just in front of the second band of dlia. The shell gland, 
ig, has become arched upward, and is on the verge of protruding latently 
to form the mantle. The mid-gut, mg, and the ventral lube, t^ are both 

This stage is of interest in showing the beginnings of the ectodermal 
thickenings that form the pedal ganglia, and tbe ectodermal inva^nalions 
that form tbe otocysts. 

As the shell gland spreads out into the mantle, the embryo becomes 
slightly compressed laterally, the foot appears, and the visceral ganglia 
may be distinguished. 
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Fill. ISreprMentiarecoQstnicted embryo of one hundred and fire hours. 
The test cells, t, are aow very flat «nd much thinner than nt an earlier 
stage. The shell, s, indicated in outline, is well formed. The anterior 
addactor muscle, aa, occupies a rather isolated position. The posterior 
adductor muscle, pa, has ju^t made its appearance. The foot,/, is pretty 
well fornied, and ha« running over and united to itH tip, the ventral tube, 
tt, which opeos to the exterior through the blastopore, U, and is continu- 
ous with the mid-gut, mg. The embrjo at (his stage has acquired an anus 
itkieh hat hrokrn through inlo (iU upper pari of Iht HosJopore. The liver, of 
which the left lobe, tl, is indicated, has made its appearance as evaginations 
of the mid-gut. The cerebral ganglia, eg, pedal ganglia, pg, and visceral 
ganglia, i^, are connected by commissures. The cerebral ganglia have 
been carried some distance from their point of origin, hot am still con- 
nected with the exterior by the unpaired space, r, which has followed them 
in. The olocysla, of, seem to be completely closed off, and each contains an 
otolith that stains deeply with hsematoxylin, and a little later plainly shows 
concentric structure. As the otocysts have never been open to the exterior, 
development having tahen place inside a closed test, the otoliths cannot be 
foreign particles. 

At about the age of one hundred and five hours, or a little later, the 
embryo stops swimming, settle* to tlie bottom, the cilia shrivel, the test 
cells break apart And go to pieces, and the animal is left in its clear, white 
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shell, free upon the bottom. Bexide the test, the casting includes the stalk 
thai extends from the test to the cerebral ganglia, the apical plate and its 
mnnection, and the ventral tube from the blastopore to the position of the 
definitive mouth. The time occupied by these changes is very brief, only 
a very few minntes at moat 

The fool, which at first is CHpable of only feeble movements, grows rap- 
idly, and is soon very active. It is never moved slowly but is tbnut ont 
with a jerk and withdrawn quite as suddenly. Locomotion is chiefly efiected 
by long and powerful cilia, which are arranged along the sidea of the foot, 
and are very active whenever the foot is thrust out of the shell. The ani- 
mal is thus enabled to glide over the surface on which it rests, but is un- 

The gill rudiments appear in about one hundred and fifteen hours as 
thickenings of the posterior portion of the mantle. Each thickening be- 
comes more pronounced, and is soon divided by a constriction into two parts, 
one dorsal the other ventral. This constriction deepens, the ventral por- 
tion broadens, is carried posteriorly, and in turn becomes divided inlo two 
parts. In the meantime the alimentary cand lias lengthened, the stomach 
has enlarged, the left liver lobe has become larger than the right, and the 
foot has acquired a "sole," which roughly corresponils in shape and move 
menta with the "sole" of the adult. Locomotion is still materially aided 



by the long and and powerful cilia. Fig. 14 represents a reconstruction 
an embryo twelve and a halfdays old, as seen from the right side, with 1 
right shell valve and the mantle lobe removed. The powerful cilia 
the foot and gill, and the fine cilia that cover the surface of the body a 
project into the lumen of the alimentary canal, have not been indicstt 
The lettering will enable (he reader to identify the different parts. 

The most striking peculiarities in the development of Yoldia are c<: 
nected with the formation and diBappearance of the tent. So far aa is knon 
Donderaia is the only other Mollusk whose embryo ban a locomotor test 
sboK account of the embryology of Doadertia banytJenini, illustrated 
three figures, has been published by Pmvot.' The fully-formed tests of bo 




Dondersia and YoldU consist of five rows of celln, alt of which bear ctll 
The cilia on the third row of cells (counting from the anterior) of Dondf 
sia, and the second, third, and fourth rows of Yuldia are long and colteoti 
into bands which surround the embryos. The body of the embryo of Dan 
etwa protrudes posteriorly during development. No such prolmniun tak 
place with Yoldia. Each is provided with an apical plate and apical citi 
and in either case the lest is finally cast off. 

The young larva of Dentaleum, as figured and described by Lacaze-Di 
thiers * and Kowalevsky,' bears a certain rewmblunce to those of Donders 
and Yoldia. This is largely due (o three or more rows of cells, each . 
which bears a band of cilia. At this stage these cells form the greater pa 
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of the external surface of the embrjo. Aa the bod j of the Iftrva elongaln 
poilcrior];, these cells are crowded forward to fonn the velum, which, how- 
«ver, does not eeem to be oit off. 

Through these forms we ma;, perhaps, trace m homology between the 
tMt of Yoidia stid the Telum of other forms. In this oonneclioo it U inter- 
cMipg to notice thsl in a few forms the velum is known to be cast awaj. 
This wssobaerTedbjSigerfoos' for Teredo sndbv Wibon'for Polygordina. 

The condition presented by the mouth and anux both opening through 
the blastopore is interesting. It ma; be that tlte blastopore offers the only 
available place for the anns to open, or it may stand in relation to forms 
on the one hand that ha*e the blaalopore persisting as the month, and, on 
the other hand, to forms thst have the position of the blastopore occupied 
by the anus. 

The fi>rmBtion of the cerebral ganglia from the walla of invaginalions 
deserves special mention, Inasmticb at it seems to be the first case reported 
for the Lamellibranchiita. 

Anatomy and Habits. 
YMia hnalula lives in soft mud or ooie, in which il moven about by 
means of its muscular foot, which is bo modiSed that its edges can be turned 
outward and so form a first rate anchor. So efficient is the foot in burrow- 
ing, that a spe<nmeo placed upon (be surface of the soft mud in which it 
lives, will completely bury itself with two Ihrtuta of the foot. The foot is 




very senutive and is moved with wonderful rapidity. In every way it 
■hows itself to be nicely adapted for burrowing. It seeros very hard to 
imagine that it couH possibly be uxed as a creeping orgsn. 

From the posterior part of each external palp there srisai sn elongated 
appendage, known as the pal]i appendage, which can be protruded to a dis- 
tance considerably exceeding the length of the shell. This appendsge Is 
folded longitudinally to form a groove that runs from its tip to its point of 
attachment. 

When the animal is feeding, the shell is slightly tipped ventrally from 
the perpendicular, and about two-thirds of its anterior end Is huried in the 
mud. The palp appendages are thrust out of the shell, and one, at least, 
bends over and inaerls its tip into the mud. The cilia lining its longitudinal 
groove immediately begin to elevate the mud, which is rich in living organ- 
isms. The stream of particles pawing along the groove is birge enough to 
be dlstiogutsbed at a distance of some feet. In this way, (brsminifers, ostra- 
oods, and even small lamel lib ranch s and gastropode; are (wssed along Ibe 
groove, between the palps, and finally bto the mouth. 

Thus we find thst Mitsukuri's surmise,* based on findii^ saiMJ in the 
grooves of the palp appendages of preserved specimens, was right. The palp 
^pendagee are food oollectois. 

Experiments were tried to determine, if posNble, the part taken by the 

^lls in collecting food. No definite results were reached, but in no case 

ias Kelli^g's observation,' that the gills are extremely active food coU 

libtorB, confirmed. 

I i Considering the remarkable aaivity of the palps in collecting food, such 

I Activity for the gills seems rather unnecessary, and it would also seem that 

IJthe pumping action of the gills, presently to be described, would seriously 

■■interfere with their perforaiiug such a function. 




It is well known that each pair of gills is suspended from the body wall 
by a membrane, but little or no attention has bc«n given the fact thai this 
membrane is muscular. As the gills are oomposed of wide platrs, they are 
Buffidently broad to span the spaces between the fool and the mantle lobea, 
Elg. 15, and behind the foot, unitedly to span the entire mantle chamber. 
Anteriorly the gills gradually diminish in sice, and finally dinappear. Pos- 
teriorly they are attached to the wall that separates the two oiphonn. The 
mantle chnrober is thus divided by a movable partition into a ventral cham- 
ber, opening through the inhalent siphon, and a dorsal chamber, opening 
through the exhalent siphon. 

In young specimens, in which the 
brown itilla are visible through the shell, 
the movements of the gitln may be ob- 
serveil. They are gradually prewied ven- 
trally, probably by the blood forced into 
them, the water pasning between the gill 
plates as ihey descend. This is followed 
by a (juick contraction of the suspensory 
membranes. Fig. 16, gt, accompanied by a 
vigorous discharge of water through the 
eihalenl siphon, as the dorsal chamber 
diminishes, and a corresponding infiux of 
water through the inhalent siphon as the 
ventral chamber enlarges. The move- 
ments of the siphon!', accompanying Ibe 
movements of the k>IK are very con- 
spicuous, and have been mentioned by 
Brooha* The movrments are more or 
less rhythmic, the time varying with the ^°- !■' 

needs of the animal. 

The currents of water are probably primarily for respirstory purposes, 
but tbey aid in clearing the mantle chamber from the dirt that is constantly 
finding its way in, and more especislly from the faeces, which, being so 
largely composed of sand and mud, would otherwise drop into, and soon 
clog the mantle chnmber. Beside creating currents of water, theee move- 
ments may aid in causing the excbaoge of blood. 

The inner, pericardial, and outer, mantle chamber, ends of each excretory 
organ. He very near each other. Pelsner* has described tbe genital duct 
as opening into the excretory organ near its pericardial opening. In all the 
cases (hat I have eiamined, tbe genital duct bends ventrally, when almost 
in contact with the inner end of the excretory organ, meets the end 
and opens with it. The common opening of the excretory organ and genital 
duct into the mantle chamber is elongated antero-posteriorly and seema to 
represent a fusion of the two rather than an opening of one duct into the 
other. 

No distinct sepsration into cerebral and pleural ganglia has been observed. 

The oiocystic canals have not been traced to Che exterior, but they are 
distinctly visible near the otocysts. Their meaning is not clear to me, as 
the otocysts seem to he entirely closed off at an early age. 

In closing, atteniion will be called to two sensitive areas on each mantle 
margin. These Jie opposite tbe extremities of shell stripes that run from 
the beaks to the ventral margin, one anterior, the other posterior. The 
anterior area is in the form of an elliptical projection, and the posterior 
area is a flat expansion. Both, especislly the anterior projection, are quite 
sensitive to mechanical stimulation. They are both entirely distinct from 
the organ of special sense described by Brooks.' Their special fuoQtions 
remain to be determined. 

My thanks are due to Dr. W. K. Brooks, who has directed this work, and 
I wish publicly to acknowledge my indebtedness to my wife, who has ma- 
terially aided me in securing, tending, and preserving specimens. 
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Fio. lO.—Eilcrnal ippeinno 
bEoBlopore ; x, TeatnL depreuloi 

Fin. 11.— Tr»iuTer»eM(tlonof 
lion r, Fig. I. tg. po«che« irlil 
<Dd oribemld-gul; ', test. 

Flu. 12.— TruDiTHW leclion ofBD embryo of flrijT'^lghthoun.UkenJiiit Id ^ntofthe 

Flu. 13.— HeconilnictloD of id einbi70 of one hundred ud flie boon, aiii Indluted 
only at the margioB. aa, inlertor adductor muacle ; oc. apical cilia ; bl, blaalopore ; en, 
cerebral ganglia ; /, foot ; (/, left liter lobe ; mg. mia.gut ; al, otocjBl i pa. posterior ad- 
ductor muHic ; pg, pcda! gaDgllon ; r, poucb eilendlng from the ursbrBl gangllH t« the 
exterior ; i, ibell ; i, test ; xg, 'laceral ganglion ; vl, Tsotral tube. 

Fin. 11,— [t«coni(Iuctlon of an embrro of Iwelre and a balf da]>B, seeu tiom the leA aide 
with the len ibell vajie and mantle lobe remored. aa, anterior adductor mutcle ; eg, 
cerebral gaoglion ; /. foot ; g, gill ; II, poalerlar prolongation of the lell llier lobe ; of, 
otocf at ; pa, posterior adductor muBcle ; pg, pedal ganglion ; rl, flgbt liver lobe ; tto, 

Fid. IE.— Diagrammatic traniTcrae aecUoQ oranaduU animal, lakeojuit In (tout of the 
posterior adductor muicie. /, foot ; g, gilli ; gi, gill nupauiory membrane ; «. mantle ; 
(, abell. 



Some Activities of Polar Bodies. By E. A. Andrews. 

The acceptance of the view that the polar bodies ^ven off by Ihe eggs 
of animals are but imperrecl eg^ incapable of fertilization, and having no 
part to piaj in the development of the true egg, has nalurall; tended to 
lessen interest in their fate. That ihej often remain attached to the ^g 
for a long time, and that in certain insects, according to Henking, thej 
may remain within the egg or go bacb again into it are facta that have 
seemed of no moment 

A recent paper ' having shown that in certain Echinoderms the polar 
bodies as well as the egg are possessed of remarkable powers hitherto sup- 
posed to be limited to certain Protozoa, and that the polar bodice soon become, 
and may permanently remain, fused with the developing egg, makes it of 
great interest to inquire whelher ihe polar bodies of other animals have 
such powers and such opportunities for possibly influendng Ibe development 
of the egg. 

It seems that in the star-fish and the sea-urchin, the egg both before and 
after fertiliEalion acts very like many filo^e Rbiiopods: the protoplasm is 
seen to project itself out from the ma/« in the form of delicate, flowing 
carreots of living material that form filuse pseudopodia. These thread-like 
protssaes have the power lo unite with or separate from one another, to 
lengthen or to shorten, to become thick or thin much as do the pseudopodia 
of Gromia- By means of such living material Bpiin out from Ihe cells, all 
parlB of ihe young organism are held together as one continuous mass of 
living matter ; the continuity being established as fast as cell division lends 
to interrupt it. 

The polar bodies act like the cells of the cleaving egg and from the first 
become organically continuous with the egg cells by means of living threads 
span out from the polar bodie.'> and from Ihe egg. 

In figure 18, tbe polar bodies are represented lying over the relatively 
large opening that lead* into the cleavage cavity of the many-celled blastula. 
This figure is from a camera lucida sketch made, in 1894, with Zeiss ocalar 
8, objective 2 ■°'°' and draw tube 170 mm- by U. F. Andrews, from tbe living 



le Spinning AotlTlllts of Froloplaim. Journal of Uorphology, 



blastula of the Asterias common at Bobco&| France. Under this magnlG- 
oalion of more than one thousand diameters, tbe polar bodies are plainly 
connected with each other and with the surrounding c«lk of the blastola 
by delicate threads of protoplasm that conslantly change. There are also 
characteristic tufts or brushes of more delicate threads sent out from each 
polar body; tbeae also constantly change. 

It will be noticed that the cells about the orifice also show threads stretch- 
ing from one to the other as well as to the polar bodies. 

On the threads protoplasmic masses flow along to or from tbe polar 
bodies or from cell lo cell ; and on tbe threads side spinnings may take 
place, producing such branching, rootlike tiiRs and anastomosing compleics 
.as are partly represented in the figure. 

The pecultnr contractile powers of tbe material of these threads is iUos- 
traled En the figure in the case of a carved connective that joins the ang^e 
of one process to the angle of another. These processes extend from tbe two 
polar bodies lo two separate cells on Ibe margin of the orifice, or cleavage- 
pore, and the carved connective seenu as if tending to draw the procesMs 
closer together by bending itself (compare 1, p. 382-3). 




Passing over many significant facts, we nole that the polar bodies may 
pan through the cleavage-pore into Ihe interior of the blastula, and he 
connected with the complicated mass of threads joining the mexenchyme 
cells with the ecloderm and entoderm in the gastriiln stage. 

Thus in these animals the polar bodies long continue to act like Heliozoa, 
and acquire a living continuity with the embryo which may extend to 
the gastrula stage in such a way as lo make them permanently part of the 
oiganism. 

In the Isrge Nemertean, Cerebralulug larieui Verrill, 1 find some spinning 
activities of the egg and its cells, and most marked uctivily of the polar 
bodies. Soon after their formiition the polar bodies send out delicate 
HelioEoa-like rays, and later characteristic star-like groups of processes 
that may develop into long proboscis- like outgrowths armed with lateral 
threads. From Ihe first, the polar bodies are continuous with the egg and 
with one another by means of an e^iceedingly delicale film of material that 



iving proto- 



I shows fine threads and nodules within It, a 
plasm rather than pnaaive excretion or "alime." 

In figure IT, the processes from Ihe two polnr bodies are indicated aaseeni 
under ocular 8, objective 2 mm. and draw tube 160 mm. and drawn, targelvi, 
with the camera lucida The egg was in the four-celled stage and about Irl 
divide again so that there were more than eight cells fifteen minutes lute t. 
The double membrane is indicated by two lines, some distance from the eggl 

At thb period the activities of the polar bodies have passed Ihroughl 
their first phases and are gradually approaching their more permanent,' 
later phases. \ 
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A more detailed accoant of these will be given elsewhere, but we will 
here note that the polar bodies continue to adhere lo one another and 
to the e^ for a long time, even if the membrane be removed and they 
be eipoied to the «ea*waler. When the larva becomes ciliated, the polar 
bodies break loose and float abont in the liqoid between the larva and its 
membranee, bat they still adhere to one another, and are Bometimes seen 
attached lo the ^ membrane. Probably Ihey are lost when the larva 
breaks oat from the egg memhranea. 




Fio. 17. 

The first and the second polar bodies ai« markedly different; the fitM 
tends to remain more nearly spherical and to continue ita radiating Heli- 
otian-like activitiea; the second early assames, Bomewhat the shape of a 
spindle, and is prone to send out long polar processes looking from the end 
view like stars and strongly suggesting frrt tulToiphrm, and from the side 
view somewhat like lest-tutie brushes. Id later phases, the Bpindle may 
be mocb elongated, slender and with a marked sstrosphere-Iike mass at 
each end, ao that the entire figure is strangely tike similar appearances in 
Caryokinesis. 

With exceptional light, some of the spin-threads ars seen to pass up to 
the egg membrane and to branch ; others go to the surface of the egg. 
Here, ss in the star-Gsh, the changes that take pl^ce, the making of new 
processes and the withdrawal and bending of old, makes it difficult to 
represent the actual appe»rances, even if it were posubte lo adequately 
express by black lines the optical efl^ect made by these clear protopliamic 
filaments, which bear as much resembUnc* to fine spun-glass-work as to any 
other common, gtoaa object 




bodia 






e polar 



lass. In some cases a connection was seen, a changing process or 
a, exlending between a polar body and the egg, and between one 
body and another; generally, the connection escaped observation though 
the imdies scled ss if held together. In the case shown in figure 18, the 
■nil otajeots near the largest polar body were seen to change posidon and 



may have been either foreign, oi 
filose processes so fine as to esc 

.*^imilar objects ni ar the next polar bodj proved to be a group of blunt, 
pseudopodia-Iike outgrowths borne upon a comnion alslk. i''rom the re- 
maining polar body i-imilar, blunt processes projected in various directions, 
separately, and one very long process extended upward to the egg mem- 
brane, where it branched and seemed ailaclied by its Beverai side threads. 
This Inst polar body also sent out a process thai apparently attached itself 
to the surface of the egg, which whs still in an undivided state. In other 
cases, blunt proceeees. and long slender processes, were sent out and again 
drawn in ; within a minute a long, slender process extended out from a 
polar body lo the egg and seemed to join to it and later was represented by 
a tuft of short, pointed, contracted processes. In many eases the polar bodies 
showed ain(£b!i-1ike changes of form, with or without, pseudopodia: in one 
case, where there were but two polar bodies, they crawled over one another 
with much of the appearance of amrelMi, one of them having a luft of 
pseudopodia. 




In a lamellibranch mollusc, Nveuia drlphinodonia, the formation and ac- 
tivity of the polar bodies was observed only in some egg^ that were, probably, 
not fertilized and that did not develop beyon 1 ho incom]>lete first cleavage. 
The two polar bodies were seen lo be connected by s cylindrical mass of 
clear substance Knd. as seen in figure 19, one polar body was seen connected 
lo the egg by means of a long filament as well as by sn extensive sheet of 
faintly refracting material similar lo that seen In Cerebratulus. 

In this case the cleavage had passed in toward the centre of the e^. 
The small eminence on one aide illuetrates one of the several ectosarcaJ 
processes that at first were much like protuberances found in Cerebratulus, 
and there giving rise to brushes of fine spin-threads. Here, however, such 
edosarcal processes ore followed by bernin-Iike protrusions containing yolk 
and indicating the abnormal state of the egg. 





With the S ocular and 4 mm. objective, large star-like radiations and 
central refracting areas were seen near the first polar body as the second 
one was being formed. Comparing these with appearances seen with the 
same powers in Cerebratulus, there is no doubt that there were here, also, 
radiating branches of processes similar to those so common at the ends of 
the second polar body oF <.'erebratu1us. The first polar body also showed 
very fine Heliozia like radiations in one case. One polar body showed 
marked am<eboid change of outline with a rounded, blunt p-eudopodium. 

Such amceboid changes of polar bodies are most pronounced in another 
lamellihtauch, Angvliu Itittr. As represented in figure 20, the larger, first 
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polar bodjlabesODBsOTnewbat cylindrical shape, at a time when the second 
is ronaded and not entirely free from the e^g. and sends out blant pseudo- 
podia: the two bodies remaining closely sppreased. Besides the ronnded 
pseadopodia, whir'h are repicsenled m dark, there were also dear, delicate 
lateral sheets or lamellae of wavy proloplnsm. which are indicalnl in out- 
line. All these parts rapidly changed, as may be seen by compsriqg the 
left hand view with the right, an interval of scarcely a minute having passed 
between these two sketches of the same polar body. As these obaervitiona 
were made with the 6 ocular and 2 mm. objectire, the failnre to aee spio- 
I breads here does not disprove their eiietence; in one case there seemed to 
be something connecting the firdt polar body with the egg and passing like 
a filament between them : but the general character of these polar bodies 
was that of amcebse and not that of filose rhizopods. 

To sum up, we find that the polar bodies in certain representatives of the 
groups, Echinodermata, Mollusca, and Nemerlini. show marked activities, 
diSering in diSerent groups and in difierent sub groups. In several groups 
the polar bodies have not only amnboid hut strongly marked Helioioan 
fKtiviiles. The polar bodiee in several gtonps remain vitally connected 
irith one another and with the developing embijo. for some time after 
their extniuon. 

How far these phenomena are normal, and how much of what is above 
recorded may prove to be pathological, cannot be at present drdded, but in 
any event it has been shown Ihnl (he protoplasm of polar Ixidies has pnwets 
hitherto un>nBpected. These need not impiv close relationship between 
polar bodies and Protozoa, but may serve to show th it protoplasm expresses 
itself in radically the same character! slic, "protoplastic" way in Melaioa 
and in Protozoa. These new facts may be added to those recently presented 
in a comparative stndy of Protoplasm,* and help to bring us toward the 
new standpoints there reached. 

OeUber IS, 1897. 



On the Leaf and Sporocarp of Mar^lia. By Duncan 
S. Johnson. 

[An Atatnct.] 

The following are some of the principal re-alts of a study of the develop- 
ment of foliar structuree in Marsilia quadrifolia, carried on during tbe past 
two yaara in the biolo^cal laboratory of this university. 

The leaf begins its development with the formation, on the upper sutfao> 
of the stem a|«x, of a typical two-sided apical cell. This apical cell con- 
tinues its activity (Fig, 'i\) until about fifteen pairs of segments have been 
cut olT, giving rise thus to a slightly tapering papilla-like organ lying 
nearly parallel to the stem and with its ventral or upper side facing the 
latter. The segments of the apical cell are nearly semicircular blocks which 
divide up soon by five nearly radial lont>ittidinal anticlines, leaving a wedge- 
abaped marginal cell between the last two walls formed {Fig. 22). 

In the lower or older Begmeols each of the six divisions breaks up into 
many cells forming the vascular bundle, mesophyll, and epidermal structures 
(Fig. 22). of tbe cylindrical petiole. Between the mesophyll cells of this are 
formed the fourteen longitudinal air canals each broken into many short 
ones by the several transverse partitions formed in each segment. 

In the younger segments of the tip, by the growth of tbe marginal cells 
in certain regions and the formation in these of many anticlines alternately 
parallel to eacli of its lateral walls, are developed the pinnie or divbions of 
the lamina. 

From the marginal cell of one of tbe lower segments is developed the 
sporocarp by the formation of a two-sided apical cell like that of the leaf. 
This cuts off segments, to the number of about twenty-four on each side, 
which break up by anticlines in a manner similar to those of tbe petiole 
of the leaf (Fig. 23), but forming ui instead of five divisions besides the 
marginal cell. 

The four or Ave oldest pairs of segments develop into the stalk of the 
sporocarp. a structure much like the petiole hut of more compact tissue. 
The remaining segments form the so-called capsule containing the spo- 
rangia In eight or nine pairs of these latter segments the basal marginal 
cells are surrounded and enclosed by the more vigorous growth of the other 
divisions of the segment, A row of macrosporangium mother cells and 
two rows of microsporangium mother cells is then formed from a part of 
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each marginal cell, forming thus the eight or nine pairs of sori of the cap- 
sule, each with its own indusium formed partly from portionsof the marginal 
cells themselves and partly from the above mentioned outgrowth ventrallj 
of ibe other divisions of the segments. The walls of tbe capsule thus arise 
very diOerently from the pinn^ of tbe leaf, which, as we saw above, were 
developed by the continued formation of anticlines in the marginal cell. 

The soral cavities or canals arise by the sepsralion of the sporangium 
mother cells from the cell- of the indusium lying median to them, begin- 
ning at tbe ventral surface, and continuing inward till all the sporangia 
formed from the mother cell stand out freely into the cavity formed hy this 
separation of the cells. 

The gelatinous i^ng seems to replace vascular tissue in one part and 
mesophyll in another. 

In conclusion, then. Marsilia quadrifolia agrees with most other Lepto- 
sporangiales in the origin of the leaf, in the growth of this hy a two-sided 
apical cell and in the formation of the pinn« by the continued activity of 
the marginal cells in certain re^ons. 

The sporocarp is a fertile portion or branch of the leaf arising from an 
apical cell like that of the leaf itself formed in a marginal cell of tbe 
petiole. But the fertile branch does not develop any structure homologous 
with the lamina of the sterile branch, the capsule being morphologically 
tbe swollen end of the petiole, if we niny call it aiicb, of the fertile branch. 
The tissue surrounding the sorl is a true indusium arising by the outgrowth 
of tbe cells of the ventral surface of the branch to surround the son in whidi 
the mirroBporangia are derived from >iBter cells of the macrosporangiom 
mother cells, and not from seements of the apical cell of tbe latter as de- 
scribed by KuBsow and Biisgen. 




-ACslrcmal; B.ailllBi 
of geLatinoM ring ; L, leftt ; MC, niargina 
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JAMES ELLIS HUMPHREY, 



FRANKLIN STORY CONANT. 



1861-1897. 



1870-1897. 



MINUTES OP A MEMORIAL MEETING. 
Baltimore, OcroBER 3, 1897. 

On Sunday, October 3, 1897, a meeting wa8 held in the Donovan Room 
McCoy Hall, to commemorate the character and Hervices of ProfeHK)r 
Humphrey and Dr. Conant, whose lives were sacrificed in the prosecution 
of scientific researches during the summer of 1897. 

President Oilman presided, and Dr. K. A. Andrews acted as Secretary 
of the meeting. Brief addressee were made by Profe&sor Brooks, Professor 
Howell, Professor Welch, Mr. Fred holm, and others. 

The following minutes and resolutions were adopted : — 

Minute. 

The following minute, prepared by Dr. B. W. Barton, lecturer in Botany, 
was read by him, and adopted by the meeting : 

The Faculty and Students of the Johns Hopkins University have asHembled 
with other friends of James EHis Humphrey to express their sorrow at the 
loss they have suytained in the untimely death of their colleague, instructor 
and companion; a teacher in the army of science who died at his post in 
the discharge of unusual and difficult duties. 

Professor Humphrey's value in the department of instruction under his 
charge in this University increased rapidly and steadily during his three 
years of service until he became ihe essential factor in its succettS. Pupils 
and colleagues soon learned to draw upon his well-ordered store of knowl- 
edge and to trust his judgment which ever proved sound and accurate. 
His boundless patience and care as a teacher gave assurance and encourage- 
ment to his pupils who soon learned to seek his advice in well-founded 
confidence of ready and willing response. Nothing which promised to be 
helpful to others was a trouble. Few have exemplified better than he the 
beauty of orderliness. Books, papers, instruments and his store of knowl- 
edt^e were all at his ready command, and nothing with which one had to 
do, either of facts or things tangible, was ever out of place. 

He was a ready writer and a well-known contributor to botanical litera- 
ture, and all his work is marked by minute care, as well as by broad culture 
and great power for original research and reflection, for he was broad and 
liberal in all his thoughts and in all his dealings, and nothing that he 
undertook wns left without new additions with permanent scientific value. 
In matters doctrinal he accepted that which was moMt evidently true — in 
politics he had broken all hampering ties and aimed to be governed by 
principles which promised the greatest good. 

To overwork, and a consequent lowered state of health, may probably be 
attributed the lamentable catastrophe of his death. In spito of warning 
and against the wishes of one whose pleuKure and comfort were always of 
supremest moment, he went because the duty of going Heenie<1 too plain 
to resist, and then he fell; — a loss to the Univerhity which the memory 
of his chanicter and example lightens but little; a loss to his more intimate 
friends which nothing but the hand of unfeeling time will remove; a 
bereayement to those yet nearer to him upon which we must not intrude, 
except in sympathy. 

The meeting resolved that copies of this Minute' be sent to the Massa- 
chusetts State Agricultural Experiment Station, at Amherst; to the Trustees 
of the Johns Hopkins University; to the Johns Hopkins University Circu- 
lars; to the family of Professor Humphrey, and to the department of Botany 
in Harvard University. 

MlNUTK. 

The following minute, presented by Professor Howell, was also adopted : 

We, the friends and aimpanions, and instructorsof Franklin Story Conant, 

having assembled to express the sorrow with which we have heanl the ^ad 

news of his death, wish to record our love and esteem for the generous, 

|r warm-hearted friend who, in all the relations of life, proved himself worthy 

If of the ntmost honor and confidence ; 



We, who have worked at his side in our laboratories, recjtll his steadfast 
earnestness in the pursuit of knowledge, and the encouragement we have 
found in his bright example ; 

We, who have been his instructors, remember him as one who bettered 
our instruction and enriched all that he undertook by sound and valuable 
observations and reflections ; 

We mourn the untimely loss of one who had shown such rich promise of 
a life full of honor and distinction and usefulnef's, but we remember with 
pride that his end was worthy of one who had devoted it to the fearless 
pursuit of truth, and to generous self-sacrifice and nohle devotion to 
others ; 

We therefore Resolve, 

That we prize the lesson of the noble life and death of Franklin Story 
Conant, 
and we Resolve, 

That copies of this resolutitm be sent to the Johns Hopkins University 
Circular, to the Faculty of Williams College, and to the mother of Dr. 
Conant. 

It was also further Kesolveil by the meeting, that the following Associa- 
tions be requested to elect each a member to serve on a Committee of seven 
to devise and execute, as soon as possible, some fitting permanent Memorial 
to Professor Humphrey and Dr. Conant: 

1. The Young Men's Christian Association of the Johns Hopkins Uni- 
versity. 

2. The Graduate Students' Association of the Johns Hopkins University. 

3. The Naturalists' Field Club of Baltimore. 

4. The Boianical Club of the Maryland Academy of Arts and Sciences. 

5. The intimate friends of Professor Humphrey and Dr. Conant now 
resident in Baltimore. 

6. The members of the Jamaica Marine Laboratory. 

7. The members of the Biological Laboratory of the Johns Hopkins 
University. 

JAMES ELLIS HUMPHREY. 

(A Sketch.) 
By J. 8, KiNGSLEY AND B. W. Barton. 

James Ellis Humphrey, the oldest son of James and Susan (Cushing) 
Humphrey, was born in Weymouth, Mass., August 5, 1861. He received 
his early education in the schools of the town, so far as school education 
was concerned, but to his father he owed far more than to his teachers, for 
to him was due that love of literature and especially of poetry which 
was such a marked characteristic in him. Those who have attended the 
botanical seminaries which he conducted know how he labored to impress 
upon his students, not only the facts of his science, but au appreciation of 
the grand in poetry and pruse. His indebtedness to his father did not end 
with this. His father — lawyer and judge as he was — knew the value of 
language, and it was to his drill in the correct and proper use of words that 
the young man owed that facility and felicity of expression which all who 
have read his papers or have heard his lectures, could not fail to notice. 

At the age of sixteen he graduated from the Weymouth High School, 
and notwithstanding his youth, he was immediately appointed master of 
the grammar school at North Weymouth, near his home. During the year 
that he retained this position he was most successful as a teacher, main- 
taining perfect order, and interesting and inspiring his pupils in just the 
same way that he did in his later University work. 

Next followed a business experience in the employ of the Prang Educa- 
tional Company, a corporation dealing in supplies for t^^hools and colleges, 
and here he was brought in a)ntact with people who stimulated him to 
further study and to study in scientific lines. One of his vacations was 
spent in study at the Martha's Vinejrard Summer Institute, where, under 
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the direction of the Rev. J. D. King, he received an introduction to the 
great group of Algae. On his return he fitted up a little laboratory at his 
home, and every spare moment was devoted to collecting the sea-weeds in 
that most productive place, the Weymouth Fore Hiver, which ran to the 
sea almost before his father's door. 

Soon there came the realization that science for him possessed more 
attractions than business, and that in onler that he might realize his ideals, 
he must not depend upon studious evenings and holidays s|)ent without 
direction, ^o there followed a decision to enter college and in the autumn 
of 1882 he was enrolled as a special student in the Lawrence Scientific 
School of Harvard Univer^ity. At first, he was like many other students. 
He went to College for a fixed and definite course and he felt that he had 
no time to waste on those subjects which did not bear directly upon iiis 
chosen work. He soon found out that the despised non-scientific studies 
had a real value for him and that the degree which the University offered 
to those who had completed the prescribed course was not to be thrust 
lightly aside. So he redoubled his efiforts and so indefatigable was he that 
he not only passed all the entrance requirements but he also did the four 
years of required work in three, receiving at the Commencement in 1885 
the degree of Bachelor of Science. That this work was not done in a 
superficial and slipshod manner is shown by the fact that his diploma states 
that the degree was granted him with the distinction " summa cum laude,'' 
the highest praise the Univer^ity confers 

While an undergraduate he carried on two pieces of investigation. One, 
the results of which were never published, was a study of the structure of 
the eyes of the starfish. The other, whiclv was printed by the American 
Academy of Arts and Sciences, formed his dissertation for obtaining the 
bachelor's degree. It dealt with the process of formation of the peculiar 
perforations which occur in the frond of 'the Alga, Agarum-Tumeri. 

Immediately after graduation he received an appointment as assistant in 
botany, under Profe^8or George L. Goodale, in Harvard University, and 
his first experience as an instructor demonstrated the thoroughness of his 
preparation and showed the stuff of which he was made. When the college 
year began Professor Goodale was abroad, and so the whole work of organ- 
izing the courses and of giving the lectures, as well as conducting the 
laboratory work, not only in the college, but in what was then familiarly 
known as the ** Annex," devolved entirely upon the young and inexperienced 
assistant. However, he met every demand made upon him, and carried on 
all the work alone for three months with signal ability. 

In the summer of 1887 Mr. Humphrey was appointed instructor in 
botany, in the University of Indiana, and during the year which he occu- 
pied this position his work fully bore out the prediction made by Professor 
Farlow in his letter recommending him for the place, to the effect that in 
his lectures he would *'talk botany and not about botany." It was in 
Indiana University that I first became acquainted with him, and the 
acquaintance soon ripened into an intimacy which only increased as time 
went on. One could but be attracted by his enthusiasm and by his in- 
genuous manners, and m:iny were the lasting friendships he made among 
the group of strong young men whom President Jordan had brought 
together as his faculty. 

The next year he accepted an appointment in the State Experiment 
Station at Amherst, Mass. Upon his arrival there he found little in the 
way of equipment. But funds were freely granted and as the result of his 
good management the Station became possessed of a well appointed labo- 
ratory. His investigations were directed at once along a so-called practical 
line. His work upon the Black Knot of the plum and the diseases of cu- 
cumbers and potatoes was done with such care and so well presented in his 
published papers upon these subjects as to form a solid and most valuable 
contribution to this department of botany and to horticulture. 

In the evenings and holidays of these years at Amherst, Mr. Humphrey 
continued his studies in pure science as a candidate for the doctor s degree 
at Harvard. He chose for the subject of his dissertation a group of obscure 
aquatic fungi known as the Saprolegniacese, and his paper upon these forms, 
published by the American Philosophical Society, will long remain a classic. 
He not only monographed all known American species of the group, but 
he greatly increased our knowledge of their structure and development ; 
and his work upon them is especially noticeable from the fact that in his 
studies he employed the recent cytologicai method which, up to that time, 
had been entirely ignored by American botanists. Upon the presentation 
of this dissertation and the passing of the customary examination, he 



received the degree of Doctor of Science, from Harvard University, at the 
commencement in 1892. 

In January, 1893, Dr. Humphrey resigned his position at the Amherst 
Station, and startetl upon his first trip to Jamaica. Here he worked and 
collected for several months in and around Port Antonio, where be studied 
especially the set- weeds preparatory to a projected exhaustive study of 
Tropical Algae. .Much of the material which he collected upon this trip 
remains to be worked up, but specimens from it have been distributed in 
several of the series of exsircatae. 

Upon his return from Jamaica he settled down to work with character- 
istic industry upon a translation of Zimmerman's Botanical Microtechnique, 
which was published by Henry Holt & Co. during that year. This work 
was, however, more than a translation, for upon nearly every page Dr. 
Humphrey has left his impress. The task was undertaken, too, without 
promises of reward other than interest in promoting the science by con- 
tributing a valuable work to English speaking botanists, who might be 
unable to avail themselves of the use of the German edition. 

Later in the same year (1893), Dr. Humphrey sailed for Europe, and 
entered the laboratory of Professor Edward Strasburger, at Bonn. Here, 
under such a master, his studies were naturally turned in the direction of 
cytology and embryology, and after his return they continued in tbe same 
line as shown by the series of beautiful researches published in the AnnaU 
of Botany and elsewhere. 

As a mark of honour from the German botanists, he was made a member 
of the Deutsche Botanische Gesellschaft, of Berlin, on the fifteenth of 
May, 1894. 

In the fall of that year (1894), Dr. Humphrey was appointed fellow by 
courtesy, in the Johns Hopkins University. The next year be was made 
lecturer in botany, and last spring, just before he sailed again to Jamaica, 
he was advanced to the position of associate professor of botany in this 
institution. 

His life in Baltimore was no less a busy one than we find it to have been 
elsewhere. Besides the regular course of lectures at the University upon 
the Comparative Morphology of reproduction, he superintended daily 
laboratory work and often took pan in field excursions which were most 
interesting and successful under his guidance. 

During the early part of last winter he gave a course of lectures upon 
the history of botany to a popular audience. The full attendance at these 
lectures to the very last, where without so much as a map or a diagram, he 
was able to hold hour after hour from week to week, the attentive interest 
of his hearers, must testify to his skill in selection and the aptness in mode 
of presentation of a subject generally considered a dry one among laymen. 

On Friday evenings he conducted a course of reading at his home. At 
the meetings of this seminary, some book of conspicuous interest or im- 
portance to botanists was read aloud by one or other meml>er and discussed 
by all with a pleasant informality, which made of Friday evening a bright 
spot in the week's work. Last winter. Warming's Ecological Plant Ge- 
ography occupied the time of the Seminary. 

The quiet interest which Dr. Humphrey took in the Naturalists' Field 
Club, and the good method of some of his suggested plans, had begun to 
show results towards attaining one of the chief aims of this society, that, 
namely, of a better acquaintance with the flora round about Baltimore, and 
in securing a representative collection of plants. The flowering plants 
being already in other hands he had begun a collection of the cryptogams 
for this purpose. 

The summer vacation of 1896 he spent at Woods Holl. wheie he con- 
ducted the instruction in botany in a manner which elicited expressions of 
satisfaction and praise 'from various quarters. 

In the intervals of these varied details of his ordinary occupation, he 
pushed on with plodding diligence in the line of more advanced work. 
During the winter of 1894 and 1895, he completed two studies begun in 
Germany with Strasburger — the one on the Nuclei and Centrosomes in 
Osmunda, Allium and Pellia; the other on the Development of the Seedi 
in Scitamineae. Both of these pnpers have appeared in the Annals of 
Botany. For some time past he had been working upon the embryologj 
and development of the seed in Zingiberaceae, and for the prosecution of 
this work he had collected valuable material during the past summer is 
Jamaica. Within the past year he had also begun observations upon 
chalazogamy, making use for the purpose, of Morus, Platanus, Madura^ 
Alnus, and other plants of this region. 
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Incidental to one of the much mooted botanic questions of the day, he 
gave a part of last spring to a careful study of the reduction of the chro- 
mosomes, using Larix as his subject. 

Withal, he found the time to collect and make drawings of a number of 
Saprolegniacese and other related fungi with a view of adding some day to 
the value of the published monograph on this subject to which reference 
has already been made. 

In many wavs Dr. Humphrey was an ideal man. He was the very 
soul of purity and honesty. He had high ideals, and was outspoken in 
his opinions of dishonesty in business or intellectual matters. A piece of 
slovenly work excited his disgust. He was strong in his friendships and 
faithful to his friends. He was strongly optimistic — no matter how dark 
the moment, he could always see blue sky ahead. He was im honest, careful 
worker and he thought clearly upon the subject of his studies. He was 
social, and he enjoyed good society as much as any man could. He had a 
keen appreciation of humour, and the artistic side of his nature was highly 
developed. 

The following is a list of Dr. Humphrey's published works : 

1886: On The Anatomf and Development of Agarum Turner!. Ptoc. Amer. Acad, 

A. dt&t J«ne, 1886, p. 195, 1 pL 
1887 : The Preparation of Agarics for the Herbarium. Bol. Ocus,, Vol XII, 1887, p. 271. 
1888 : Potato Scab. Rep. Mass. Agrie. EipL Sta., 1888, p. 131, 1 pi. 
1889: Mildews. Mass. Hori. Soc., 1889, pp. 1-11. 

Fungous Diseases of Plants. Bull. No. 6, Mass. Ag. ExpL Sta., Oct. 1889, p. 9. 

A General Account of the Fungi. Mass. Ag. Eipt. Sta. Rep., 1889, pp. 195-230. 

1890: Notes on Technique. BoL Oaz., Vol. XV, 1890, p. 168. 

Black Knot of Plum, Mildew of Cucumber, etc. Rep. Mass. Ag. Expt. Sta., 1890, 

p.20O,2pl. 
1881: Treatment of Fungous Diseases. Bull. No. 39, Mass. Ag. ExpL Sta., April, 1891, 

pp, 1-12, 5 ftgs. 

Protoplasmic Physics. Amer. Nat., Vol. XXV, l8Ql,p. 376. 

Comparative Morphology of the Fungi. Amer. Nat., Vol. XXV, 1891, p. 1055. 

Notes on Technique. BoL Gaz., Vol. XVI, 1891, pp. 71-73. 

Some Diseases of Lettuce, etc B%UL, No. 40, Mass. Ag. ErpL Sta., 1891. 

The Rotting of Lettuce. Mass. Ag. ExpL Sta. Rep., 1891, pp. 218-248, 1 pL 

1892: Amherst Trees. Amherst, Mass., 1892, pp. 1-78. 

Fungous Diseases and Their Remedies. Mass. HorL Soc., Jan., 1892, p. 1. 

The Saprolegniaceae of the United States. Amer. Phil. Soc. , Nov. 1892, p. 63, 7 pL 

Rep. of Mycologist Mass. Ag. ExpL Sta., 1892, p. 1, 5p/. 

1893 : On Monilia Fructigena. BoL Gaz., Vol XVIII, 1893, p, 85, 1 pL 

Botanical Microtechnique (fh>m the German by Zimmerman). New York, 1893, 

pp. 1-296, 
1894 : Where Bananas Grow. Pop. Sci. Month., Vol. XLIV, 1894, p. 486. 
Nencleolen und Centrosomen. Berich. der Deutschen. BoL Gesell., Bd. XII., 1894, 

p. 108, 1 pi. 

Nucleoli and Centrosomes. Ann. of BoL, Vol VIII, 1894, p. 373. 

Ednard Strasburger. BoL Gaz., VoL XIX, 1894, p. 401, \pl 

1895 : Some Recent Cell Literature. BoL Gaz., VoL XX, 1895, p. 222. 

Some Constituents of the Cell. Ann. of BoL, VoL IX, 1895, p. 561, 1 pi. 

1886 : Botany and BoUnists in New England. New England Mag. , VoL XIV, 1896, p. 27, 2pl, 

On the Development of the Seed in the Scitamineae. Ann. ofBot. , VoL X, 1896, p. 1 , 4p/. 

Some Modem Views of The Cell. Pop. Sci. Month., VoL XLIX, 1896, p. 603. 

A University Celebn^on in Germany. Amer. Univ. Mag., Nov., 1896. 

Dr. Humphrey was an associate editor of "Zeitschrift fiir Pflanzen- 
krankheiten/' a frequent .contributor of notes on American botany to 
'* Botanisches Centralblatt,'' and of specimens to the " Phyootheca Boreali 
Americani/' of Collins, Holden, and Setchell. 



FRANKLIN STORY CONANT. 

[A Sketch.] 
Bt Georoe Lefevre. 

Franklin Story Conant was bom in Boston on September 21, 1870. He 
was the youngest child of Farley Franklin and Emily Wilbur Conant, both 
of Boston and both descended from the old Puritan stock that settled New 
England. Ten generations back, Roger Conant, the first of the name to 
oome ^m England to America, was the earliest governor of the settlers 
of Salem, Mass., holding the position for three years before the arrival of 
John Endioott 

His earliest education was obtained in the Public Schools of Boston and 
also of Wellesley Hills, where his family removed when he was about ten 
jeara of age. Here he attended the High School for two years but com- 



pleted his course in Winchester. It was at this place that he became a 
member of an evangelical church, being at the time fifteen or sixteen years 
old. That the noble traits of his character and the influence for good 
which so marked his later life, were already developed to a high degree, 
is shown by the following extract from a recent letter of one of his school- 
mates of that period, whom he had not seen for several ye^irs. ^*No 
one I have ever known has been to me and will always be a greater satis- 
faction and inspiration to think of. A splendid strength, the strength of 
fine power, of noble purpose, above all of a singular high-mindedness, used 
to make his very presence uplifting — his very memory. I have never 
seen youth so radiantly consecrated, and I have looked forward to his future 
with confidence and even with reverence. pTom year to year I have thought 
of what his life was going to mean to the world. Now that I try to realize 
that he has lived his life, I can see that he could not, by living many years, 
have given us anything more precious than what he has given. I thank 
God that I have known him/' 

Those who knew him will recognize that the expression, ^*a singular 
high-mindedness," strikes the keynote of his life and character. How 
well did he fulfil the promise of his earlier youth ! 

On leaving Winchester, he spent a couple of winters in the South, enter- 
ing the University of South Carolina at Columbia, S. C, where his rank 
as a student was unprecedentedly high. While there, as indeed throughout 
all his student years, he was much interested in the College Y. M. C. A. 
work, being for a time President of the College Association. Returning 
home he took up the study of Greek under a tutor, and entered the Sopho- 
more Class of Williams College in the fall of 1890. Here he dis- 
tinguished himself at once, showing perhaps at first more aptitude for 
languages than for scientific studies, and in after years when his time was 
almost wholly given to the latter, he retained an accurate and extensive 
knowledge of the classic?, upon which he was ever drawing for illustration. 

It was owing to the personal interest and kindness of Professor S. F. 
Clarke, of the Williams Faculty, that he finally decided after characteristic 
deliberation to enter upon the study of Biology as his life-work. I cannot 
do better in speaking of his college career, his already mature and brilliant 
mind at that time, his pure influecce and the love and esteem in which he 
was held alike by instructors and fellow-students, than by quoting here a 
letter from his former teacher and friend, Professor Clarke. After coming 
to Williams College, "It was," he says, *' quickly evident to all his In- 
structors that a man of unusual ability had joined their classes. Later the 
examinations proved that Conant was decidedly leading his class in every 
department; in languages, in mathematics, and in science. In his work in 
the General Biology, I well remember that he was always carefully prepared, 
his answers were noticeable for their comprehensiveness and accuracy; he 
expressed himself vigorously and with remarkable clearness, and his ex- 
amination books surpassed any I have known in showing clear thinking 
and good English. He became more and more interested in Biology, 
occasionally spending an hour at my study in talking upon biological 
problems. He entered the Elective Course in Biology in his Junior year, 
and continued it to the end of his college course." 

*' Before he graduated he decided to elect Biology as the field of his life- 
work, and in the furtherance of that plan passed the first year after 
graduation in pursuing his work in Biology at Williams. In the summer 
of 1893, he went to Wood's Holl, Mass., where he attended some of the 
advanced courses at the Marine Biological Laboratory. Throughout his 
college life he held his position as first in his class, being graduated as 
Valedictorian." 

" I know I am safe in saying, that, for the three years he was here, no 
one has ever attained with us a higher scholastic rank. His influence in 
college was always of the best, it being used for everything which made 
for the good. He was a man of high ideals, possessed of a strong sense 
of duty, and was markedly pure of mind. He won the esteem of everyone 
in college, and to many of us he was a dear friend." 

The subject of his Valedictory address, it might be mentioned, was 
" Moderation," a characteristic choice which represented the maturity and 
temper of his personality. It was a plea for the adjustment and balance 
of the conduct of life and the curbing and suppression of intolerance. 

To prepare himself for his profession, he decided to enter the Johns 
Hopkins University as a candidate for the degree of Doctor of Philosophy, 
and with that end in view, in the Spring of 1894, he joined the Marine 
Zoological Laboratory of this University then stationed at Beaufort, N. C. 
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The choice of his master was carefully and thoughtfully made, and 
was in itself a tribute to Professor Brooks' reputation as a distinguished 
naturalist and successful teacher. And between the teacher and the pupil 
there early developed a sincere and lasting friendship. His great natural 
ability, his earnest enthusiasm, his untiring industry and devotion in work, 
and over all his strong personality soon won for himself recognition, and 
the warm admiration and friendship of his instructors and associates. 

From Beaufort he went in the latter part of the summer to the labora- 
tory of the U. S. Fish Commission at Wood's Holl, Mass , and in the fall 
began his work at the Johns Hopkins University. During the first year he 
carried on an investigation on the anatomy and development of Chaetog- 
naths, a study begun at Beaufort; and he published in the Spring a paper 
on a '* Description of Two New Chaetognaths." 

The following summer found him again in Beaufort and Wood's Holl, 
and on returning to the University he received the appointment to the 
University Scholarship in Biology for the year 189o-96. The results of 
that winter's work were embodied in a preliminary article, *' Notes on 
the Chaetognathsy" and also in a paper entitled ''On the Accelerator and 
Inhibitory Nerves to the Crab's Heart," an investigation conducted by 
himself and Mr. H. L. Clark in the Physiological Liaboratory of IV>fe88or 
Howell. 

A Fellowship in the Johns Hopkins University was awarded to him in 
June, 1 896, soon after he started for Jamaica as a member of the Marine 
Laboratory, established at Port Henderson in Kingston Harbor. Abundant 
and good material was collected for the study of the structure of the 
Cubomedusae, a research which was later to become his thesis for the 
doctor*s degree. 

On his return to this country he spent a short time at the Marine Biologi- 
cal Laboratory at Wood's Holl, and during the following winter and spring 
devoted himself ciiiefly to the preparation of his thesis. The results of this 
work are contained in an able and excellent paper, of which a pre- 
liminary notice is printed in this Circular. All of his scientific writings 
are characterized by a remarkable clearness and conciseness of style, by 
the greatest painst iking care and accuracy and attention to details, 
and they show a breadth and comprehensiveness of imderstanding of the 
facts with which he dealt, that denote clear, well-balanced thinking. 

In June, 1897, he received the degree of Doctor of Philosophy, and was 
also appointed to the Adam T. Bruce Fellowship for the ensuing year. He 
was not present, however, to receive his diploma in person, as immediately 
after the close of his examinations he started on the ill-fated expedition to 
Jamaica which was destined to end his life so full of brilliant promise and 
take from us a well-beloved friend and companion. 

His object in returning to the tropics was to carry on a physiological 
research on the nervous system of the Cubomedusae, as there an abundance 
of live material could be had, and for three months he worked indefatigably, 
making valuable ex)>eriments and observations, and writing enthusiastically 
to his friends at home of his success. 

We know full well the noble and self-sacrificing devotion he showed in 
those dark days of suspense and sorrow which closed the expedition, and 
how bravely, unflinchingly and cheerfully he bore the sore burdens that 
fell upon him — bore them like the man he was, a true hero. He saw his 
duty clearly and followed it without fear, fully appreciating his own great 
danger but never faltering. He fell where he had always walked, in the 
path of duty and noble purpose and in his very death we have a lasting 
inspiration, an uplifting memory. 

On the seventh of September he sailed from Port Antonio, Jamaica, but 
on the second day of the voyage was stricken with fever, and died in 
Boston on the thirteenth. He was buried at Wellesley Hills on his 
twenty-seventh birthday, September 21, 1897. 

How can we put in words the priceless value of his manhood, the bright 
promise of his life and strength, the sincerity, the purity of his heart I To 
those who knew him it is superfluous ; to those who knew him not it comes 
too late. The greatest tribute that can be paid him, the greatest comfort 
to those who knew and loved him, and mourn his irreparable loss, is that 
their lives are better, their aspirations higher by reason of the knowledge and 
the love. He is one of " The immortal dead who live again in minds made 
better by their presence." 

As our memory brings him back, we shall ever recall with admiration 
and reverence his absolute honesty and integrity and sincerity, clothed 
Id a high-mindedness that was truly matchless. He was generous, noble- 



hearted and pure, without a trace in his nature of selfishness or intolerance, 
showing only charity and kindliness to all. His indignation was never 
aroused except when he was stirred by some story of the injustice or oppres- 
sion of others. The constant cheerfulness, the gentle merriment, and withal 
a perfect frankness, made his presence a delight to his friends, and no one 
who knew him could have failed to be deeply influenced by his stroma, 
lovable personality. The loftiness and purity of his ideals, which were so 
beautifully exemplified in his own life and character, made him a man 
consecrated among his fellow-men to good and truth. 

His modesty in things concerning himself and his attainments was most 
marked but perfectly genuine, and this underrating of his own ability was 
so simple and ingenuous that it gave him an additional charm and made 
the force of his mind and character impress one the more strongly. He 
was the possessor of a most unusual and indefatigable memory, and was 
continually drawing from his treasury things both old and new. We shall 
all remember the use he made of his apt quotations which never failed of 
force and beauty. It was to this retentive memory and a diligent study 
of the Bible that he owed a very thorough knowledge of the Scriptures; 
and friends have wondered if the strong and simple English style which 
has been so often praised and admired in his writing, had not been uncon- 
sciously imbibed from King James' version. 

In this man of many i^ides the artistic part of his nature was very highly 
developed. He was extremely fond of music, both grave and gay, and 
always regretted that he was too busy to give more time to the study of 
his beloved violin, on which he was an excellent performer. He took 
great delight in literature, both prose and poetry appealing to him, though 
the latter rather the more strongly. He was a warm lover of Stevenson 
and Kipling among the modems, and from youth up had deeply loved the 
poems of Whittier; of the classic poets Horace was perhaps his favorite. 

The great natural force and purity of his well-trained and balanced mind, 
and his absolute, unfaltering devotion to the truth would have made him a 
power for good in the world, had his life been spared. He was as honest 
in intellectual things as in everything else, hating all deceit and sham, 
believing that men should use their strength and power to the fulness of 
their capacity in the cause of truth and honesty. He was willing to follow 
where Truth might lead him, giving all his faculties to the pursuit thereof 
and looking steadfastly to the goal beyond. He loved science for science's 
sake, and had the highest conception of its aim and beauty. 

Although his death is inscrutable, incomprehensible to us, it was a noble 
death, for he died for the love of that truth which had been his guide through 
life. His loss can never be repaired for us, but he will still live in our 
hearts, and the good and purity, and nobility of his life and character will 
be ever an inspiration to us to attain to things higher and better, to forget 
self as he did, and live pure in heart and mind, with our faces set to the 
truth. The clear sense of obligation and duty he felt that every one owed 
to the world, which was to be faithfully served with the best and highest of 
one's powers, is so beautifully expressed in the closing words of his Vale- 
dictory address, when he bade farewell to his class at Williams College, 
that it will be like hearing him speak for himself to add it here. We 
know how that noble purpose was fulfilled ia his life, and in reading in 
his own words, written four years ago, of his a««pirations, his conception 
then of his duty, the following carries with it a prophetic force. 

"The time has come for us to take leave of our Alma Mater. It is a 
season of mingled feelings, common to all at one period or another of life, 
to be experienced and not described. Glad are we, in the strength of 
our youth, that the time of preparation is over, and we are now to enter 
more widely into the activities of life. The past has been pleasant, the 
present is full of hope and vigor, and the future glowing with the light of 
our own eager anticipations. Yet even with us, like the monotone of an 
undercurrent that sometimes rises and asserts itself over all the rest, is the 
regret that the former things are to be no more. We know that the time 
will be measured, not by years, but by months only, when we should couDt 
it an inexpressible happiness to be able to return and live some of the old 
scenes over again. 

" I would liken it all to that memorial window in yonder building, whose 
magic art on Sabbath evenings of the past term has translated the radi- 
ance of the low-declining sun into a hundred harmonies of color, kindling 
thoughts whose expression is beyond my power. The story of a life is there : 
the joy of existence, the hope, the enthusiasm of youth, the promised land 
of the future shining gloriously ahead, the angel portraying the harmony of 
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things human and divine — and over it all, the dark cloods remind us that 
life has its sombre and tragic side as well. 

^' Let the lesson of the window be our farewell thought. May the loyalty 
to duty and the faithfulness in service, which it commemorates, be charac- 
teristic of the class which our College sends forth on this her centennial 
year. With enthusiasm enough to overcome the prevailing indifference 
of the times, and moderation suflScient to 4iold that enthusiasm well in 
poise, may we go out to render to the community the service that the 
nobility of education obliges. It may be little that we can do at best, but 
that little is demanded. My Class-mates, I bid you a hearty God-speed, 
when I say farewell." 

List op Published Biolooigal Papers. 

1. Description of Two New Chaetognaths. Johns Hopkins University Circulars, No. 
119, June, 1895. 

2. Notes on the Chaetognaths. Johns Hopkins Universitf Circulars, No. 126, June, 1896. 

3. The Inhibitorf and Accelerator Nerves to the Crab's Heart {an abstract) , by F. S. 
Conant and H. L. Clark. Johns Hopkins University Circulars, No. 126, June, 1896. 

4. On the Accelerator and Inhibitory Nerves to the Crab's Heart, by F. S. Conant and 
H. L. Clark. The Journal of Experimental Medicine, Vol. I, No. 2, 1896. 

5. Notes on the Cnbomedusae (an abitrcu:t). Johns Hopkins University Circulars, No. 
132, November, 1897. 

6. The Cubomedusae. (This was accepted in June, 1897, as his thesis for the degree 
of Doctor of Philosophy ; and it is to be hoped that some way to publish it, with the 
illustrations which accompany it, may soon be found. ) 



MEMOIRS FROM THE BIOLOGICAL LABORATORY OF THE 

JOHNS HOPKINS UNIVERSITY. 

VOLUME I. 

SELECTED MORPHOLOGICAL MONOGRAPHS. 

Editrd by W. K. Brooks, Ph. D. 
Three hundred and seventy pages and fifty-one plates, quarto. 

CONTENTS. 

Lucifer : a Study in Morphology, with 11 plates. By W. K. Brooks. 
The Derelopment of Benilla, with 16 plates. By E. B. Wilson. 
The Life-History of the Hydro-Medusae ; a Discussion of the Origin of the Medusae, 
and of the Significance of Metagenesis, with 8 plates. By W. K. Brooks. 
Report on the Stomatopoda, with 16 plates. By W. K. Brooks. 

This volame is not sold separately. 

VOLUME II. 

MEMOIR ON THE GENUS SALPA. 
By Professor W. K. Brooks. 

Two parts, one part of text with three hundred and ninety-six pages 
large quarto, and one part with fifty-seven large colored plates. 

OONTENTa 

L— A Qeneral Account of the Life-History of Salpa.— Chapter I. Introductory. Chapt«r 
XL The Devdopment of the Solitary Salpa from the Egg. Chapter III. The Morpho- 
logical Significance of the Salpa Embryo. Cliapter IV. The Origin of the Proliferous 
Stolon. Chapter V. The Transformation of the Stolon into the Series of Aggregated 

Sl^lMD. 

n.— The Systematic Affinity of Salpa in its relation to the Conditions of Primitive 
Pelagic Life ; The Phylogeny of the Tunicata ; and the Ancestry of the Chordata.— 
Chapter VI. The Systematic Position of Salpa. Chapter VII. Salpa in its RelaUon to 
the Erolution of Life. Chapter VII. The Origin of tne Chordata, considered in Its Re- 
lation to Pelagic Influences. 

m. — A Descriptive and Critical Discussion of the Asexual and Sexual Development of 
Salpaw— Chapter IX. The Origin and Maturation of the Egg of Salpa. Chapter X. Sex 
in Salpa. Cn^>ter XI. The Fertilization and S^pientation of the Egg. Chapter XII. 
The Acoessory Parts of the Embryo. Chapter XIII. The Follicle and the naoenta. 
Chapter XIV. The Ontogeny of the Organs of Salpa. 

Iv.— E^ M. M. Metcalf. The Eyes and Subneural Oland of Salpa. 

Price for the two parts, $7.50, net. 

VOLUME III. 

THE COLLECTED PHYSIOLOGICAL PAPERS OF 
PROFESSOR H. NEWELL MARTIN. 

Two hundred and sixty-four pages, quarto, and fifteen plates. Pub- 
lished by the friends and former pupils of Professor Martin. 

This volume is not sold separately. 

The price of the three volumes of Memoirs is fixed at $25.00 net. 

Volume Four of these Memoirs is in preparation. 
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Orders^should be sent to The Johns Hopkins Press, Baltimore, 
Mmxyland. 



The Joubnal of Experimental Medictine is devoted to original 
investigations in Physiology, Pathology, Bacteriology, Pharmacology, 
Physiological Chemistry, Hygiene and Medicine. 

The editor is Dr. William H. Welch, Professor of Pathology in the Johns 
Hopkins University. With him co-operate a board of twelve associate 
editors. 

The Journal has secured the support and scientific contributions of a large 
number of American collaborators, who are active workers in the depart- 
ments represented. 

Volume One (1896) is complete. It includes 728 pages, large octavo, 
with 36 plates and 17 figures in the text It contains 33 separate 
papers, embodying reports of researches carried on in the scientific medical 
laboratories of Boston, Worcester, New Haven, New York, Philadelphia, 
Baltimore, Ann Arbor, Chicago, Montreal, etc. The price of this volume, 
bound in cloth, is placed at ten dollars (£2.2.0; Marks 42; Francs 52). It 
will no longer be furnished in parts. 

Volume Two (1897) is also just ready. It includes 760 pages, with 54 
plates and 13 figures in text. It contains 50 sepprate papers from the 
scientific medical laboratories of America. The price of this volame is $5 
(£1.1.0), either in cloth or in paper parts. 

The first number of Vol. Ill (1898) will appear in January. 

The contents of Volume Two, No. 6 (November, 1897), just ready, are 
as follows: 

Meykr, Adolf (from the Worcester Lunatic Hospital). ADatomical Findings in a 
Case of Facial Paralysis of Ten Days' Duration in a General Paralytic, with Remarks on 
the Termination of the 'Auditory ' Nerves. (With two plates). 

Taylor, Edward Wyllys (^om the Sears Pathological Laboratory of the Harvard 
Medical School) . A Conti ibution to the Study of Human Neuroglia. (With four plates). 

Thomas, H M., and Hamilton, Alice (from the Pathological Laboratory of the 
Johns Hopkins University and Hospital). The Clinical Course and Pathological Histol- 
ogy of a Case of Neuro-Glioma of the Brain. (With four plates). 

Lb Count, E. R. (from the Pathological Laboratory of Rush Medical College). Focal 
or Insular Necrosis produced by the Bacillus of Tuberculosis. (With one plate). 

Ohlmachrr, a. p. (from the Pathological laboratory of the Ohio Hospital for Epi- 
leptics). Technical Note. I. A Modified Fixing Fluid for General Histological and 
Neuro- Histological Purposes. II. A Staining Combination of Gentian Violet and Picro- 
Acid Fuchsin. 

Hiss, Philip Hanson, Jr. (from the Bacterial Laboratory of the College of Physicians 
and Surf^ns, and the Research Bacteriological Laboratory of the Health Department of 
New York City). On a Method of Isolating and Identifying Bacillus Typhosus, based on 
a Study of Bacillus Typhosus and Members of the Colon Group in Semi-Solid Culture 
Media. 

Mkltzkr, S. J., and NoRRis, Charles (from the Physiological and Pathological D»* 
partments of the (College of Physicians and Surgeons, Columbia College, New York). The 
Bactericidal Action of Lymph taken from the Thoracic Duct of the Dog. 

Hunt, Reid, and Harrington, D. W. (from the Physiological laboratory of Colum- 
bia University at the College of Physicians and Surgeons, New York). Notes on the 
Physiology of the Cardiac Nerves of the Opossum (Didelphys Virginiana). 

Hl'nt, Reid, and Harrington, D. W. (from the Physiological Laboratory of Colum- 
bia University at the College of Physicians and Surgeons, New York). Note on the 
Physiology of the Cardiac Nerves of the Calf. 

A list of papers contained in Volumes One and Two will be sent on 
application to D. Appleton & Co., N. Y., or to N. Murray, Johns Hop- 
kins University, Baltimore, Maryland, to either of whom orders may also 
be Bent. 
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LIST OF SERIAL PUBLICATIONS. 

I. American Journal of Mathematics. 

This journal was commenced in 1878, under the editorial direction of 
Professor Sylvester. It is now conducted by Professor T. Craig as Ekiitor, 
with the cooperation of Professor Simon Newcomb. Nineteen volumes of 
about 400 pages each have been issued, and the twentieth is in progretB. 
It appears quarterly. Subscription $5 per year. Single numbers $1.50. 

A very few complete sets remain. These will be sold for one hundred 
dollars per set. 

II. American Chemical Journal. 

This journal was commenced in 1879, with Professor Remsen as Ekiitor. 
Nineteen volumes of about 450 pages each have been issued, and the 
twentieth is in progress. Ten numbers are issued yearly. Subscription $4 
per year. Single numbers 50 cents. 

III. American Journal of Philology. 

The publication of this journal commenced in 1880, under the editorial 
direction of Professor Gildersleeve. Seventeen volumes of about 570 pages 
each have been issued, and the eighteenth b in progress. It appears four 
times yearly. Subscription $3 {)er volume. Single numbers $1. Only a 
few sets remain in the hands of the editor. 

IV. Studies from the Biological Laboratory. 

The publication of these papers commenced in 1879, under the direction 
of Professor Martin, with the at^istance of Professor W. K. Brooks. Four 
volumes of about 500 pages, octavo, and 40 plates each, have been issued. 

V. Studies in Historical and Political Science. 

The publication of these papers was begun in 1882, under the editorial 
direction of Professor II. B. Adams. Fifteen series are now completed and 
the sixteenth series in i)rogress. Sixteen extra volumes have also been 
issued. Subscription $3 per volume. A set, including the sixteen regular 
series and the sixteen extra volumes, will be sold for seventy dollars. 

VI. Memoirs from the Biological Laboratory. 

These monographs are issued under the editorial direction of Professor 
W. K. Brooks. Volume III was issued in 1894. Price for the set of three 
volumes twenty-five dollars. (See page 21). 

VII. Johns Hopkins University Circulars. 

The publication of these Circulars began in December, 1879, and 132 
numbers have since been issued. Subscription $1.00 per year. 

VIII. Contributions to Ass3rriology and Comparative 

Semitic Philology. 

The publication of these papers was begun in 1889. Professor Paul Haupt, 
of the Johns Hopkins University, and Professor Friedrich Delitzsch, of the 
University of Breslau, are the editors. Volume III in progress. 

IX. The Johns Hopkins Hospital Reports. 

These reports are edited by the Faculty of the Johns Hopkins Medical 
School and published for the Johns Hopkins Hospital. Their publication 
was begun in 1890. Volume VII is in progress. Subscription |5 per volume. 

The set of seven volumes will be sold for thirty-five dollars. 



X. The Johns Hopkins Hospital Bulletin. 

The publication of these Bulletins began in 1889. Volume IX is in 
progress. They are published^monthly. Subscription $1.00 per year. 
The set of nine volumes will be sold for fifteen dollars. 

XI. Modem Language Notes. 

This journal is edited by Professor A. M. Elliott and his aasociates in the 
Modern Language Department. It appears monthly. The twelfth Tolame 
is in progress. Subscription $1.50 per year. 

XII. The Journal of Experimental Medicine. 

This journal began publication in 1896. It is edited by Professor W. H. 
Welch with the cooperation of a number of associates. It appears six timei 
yearly. Volume III is in progress. Subscription $6.00 per year. Price 
of set, twenty dollars. (See page 21). 

XIII. American Journal of Insanity. 

This journal is edited by Professor Henry M. Hurd and his annociatf 
editors. It appears quarterly. Subscription $5 per year. 

XIV. Annual Report, 

Pff^ented by the President to the Board of Trustees, reTiewing the open- 
tions of the University during the past academic year. 

XV. Annual Register, 

Giving the lint of the officers and students and containing detailed state- 
ments as to the regulations and work of the University. 

Announcements of the Graduate, Collegiate and Medical CkNum of 
Instruction are issued yearly and will be sent on application. 



The principal separate publications issued by the Johns Hopki 
are: 

Photographs of the Normal Solar Spectrum. By Professor H. 
A. Rowland. Set of ten plates, $20. 

A New Critical Edition of the Hebrew Text of the Old Tbta- 

MRKT. Now in progress. Prospectus on application. 

A Complete Facsimile Edition of the Teaching of the Apostub. 
110 pages quarto and 10 plates. $5.00. 

Geology and Physical Features of Maryland. By G. H. WiUiaini 
and W. B. Clark. $1.00. 

Topographical and Geological Maps of the Vicinity op Balti- 
more. $1.00 each. 

Description of the Johns Hopkins Hospital. 116 pages, 4a and 
56 plates. $7.50. 

Selections from the Early Scottish Poets. By William Hani 
Browne. $1.25. 

A Monograph on the Genus Salpa. By W. E. Brooks. 400 pagei 
and 57 plates. $'^.50. 

Dissertations for the Degree of Doctor of Philosophy in thi 
Johns Hopkins University. 



Orders should be addressed to the Johns Hopkins Prebb^ 
Baltimore, Md. 



The Johns Hopkins UnivcrsUy Oireulars are issued monthly. They are printed by Messrs, JOHN M URPHY & CO,, No. U West BalHmare Street. 
Bcdtimore, Subscriptions $1 .00 a year, may be addressed to THE JOHNS HOPKINS PRESS, Baltimore ; single copies will be sent by mail for tm emU» cachn 
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ENUMERATION OF CLASSES, FIRST HALF-YEAR, 1897-98. 



Math0inati€»> (62 students). 

Claases meet in the Physical Laboratory, except as otherwise stated. 

AAvanoed Theory of JFuncHans : Professor Criio. Monday, 

Taesday, and Thnrsday, 9 a. m., Room 26. (5). 

Elcdmnd. jMnee,0. 0. SifT. Stuart, T. 

Hardy. 

^^€ory of Surfaees: Professor Cbiio. Monday, Tuesday, and 

Thursday, 10 a. ro., Boom 26. (6). 

EtosUnd. Jamw, O. O. SifT. Stuart, T. 

Hardy. Molnnee. 

M€UhemaHcal Ckmferenee: Professor Craio. Friday, 9 a. m., 
Boom 26. (6). 

Etodand. Jamee, Q. O. Siff. Stuart, T. 

Hardy. Molnncs. 

Betneniary Theory of FuneHona: Dr. Chebsin. Monday and 

Tuesday, 11 a. m., Room 26. (7). 

Siasnhart Ortmann. Reeee, H. M. Stuart, T. 

Janca, Q. O. Babinoritch. Siff. 

PtqfeeHve €^eameiry: Dr. Chebsin. Thursday and Friday, 12 m., 
Boom 26. (2). 
Hardy. Babtnoritch. 

^Hkeory of Invariants: Dr. Cohen. Wednesday, 8 a. m., Thursday 
and Friday, 11 a. m.. Boom 26. (4). 

Eiienhart. Babinoritch. Siff. 



IMferenHal BiquaHona: (Undergraduate Elective): Dr. Cohen. 

TosBday and Thursday, 8 a. m.. Boom 27. (20). 

Amwtiong, J. B. C. Eisenbart Martin. Babinoritob. 

BMowkoL B. K. Ererett. Meyer. Beese, H. M. 

Don^y, H. G. fitzeerald. Ortmann. Siff. 

~ ■ — — Pender. Swaine. 



Miniin«'«T 



Fitzgerald. 
Frank, E. 



Lndca 



Potta. 



Whitehead. 



JPfl to r m lnoitto/ iMeulus {Special Topics): (Major Gourse): Dr. 

HuLBUBT. Daily, except Monday, 9 a. m.. Room 27. (8). 

Bestor. Ford. Meyer. Bouth. 

Haulenbeek. Babinoyitoh. Whitehead. 



Jtnaiyiie Geometry and CkUeulus: (Minor Oouree) : Dr. Hul- 

BUBT. Daily, except Friday, 1 p. m.. Boom 26. (26). 

AUiTStar. Donald«on. Ominder. Liddell. 

BMtier, H. Douglas. Howard. Mackall. 

Beala. Fttnn. Hyde. Powell. 

Beenwkei, a J. Ford. James, R Smith, W. L. 

Bird. Foster, F. Kerr. Turnbull. 

Brooks, G. EL FouU. King, T. H. Wirt. 

Qyan. Francis, I. H. 

MUm^Htary 8oUd Geometry: Dr. Cohen. Monday, 9 a. m., 
Tuesday, 10 a. m., Wednesday, 11 a. m., Thursday, 12 m., Boom 7, 
McCoy HalL (9). 



AndOEMML 



Diggs. 
Homer. 



Lerering. 
Morrison. 



Snayely, 6. E. 
Stein, L D. 



PliysicMi and Astrononiy. (los students). 

Classes meet in the Physical Laboratory. 

Heat Conduction; lAght: Professor Rowland. Daily, except 

Wednesday, 10 a. m. (8). 

Harrison, G. N. Penniman. Rothermel. 

Mendenhall. Ehoads. Saunders, F. A. 



Schenck. 
Waidner. 



JPhyHeal Seminary: Dr. Ames. Saturday, 9 a. m. 

Bliss. Mather. Penniman. 

Dorsey, N. E. Mendenhall. Rhoads. 

Harrison, a N. Mitchell. 



Rothermel. 



(12). 

Saunders, F. A. 

Schenck. 

Waidner. 



tfoumat Meeting: Professor BowiiAND and Dr. Ames. Wednesday, 

11 a. m. (24). 

James, Q. O. Mitchell. Rhoads. 

Jopes, H. G. Ortmann. Rothermel 

Martin. Penniman. Saunders, F. A. 

Mather. Potts. Schenck. 

Mendenhall. Reese, H. M. Waidner. 

Meyer. Beid« H. F. Whitehead. 



Bliss. 

Dorsey, N. E. 
Earhart 
Edmunds. 
Harrison, C. N. 
Huff. 



Optical Theories: Dr. Ames. Thursday and Friday, 11 a. m. (80). 

Earhart. Martin. Ortmann. Rothermel. 

Edmunds. Mather. Penniman. Saunders, F. A. 

Harrison, C. N. MendenhaU. Potts. Schenck. 

Huff. Meyer, J. F. Reese. H. M. Stuart, T. 

James, O. O. Mitchell. Rhoads. Waidner. 



Physics: (Major Couree) : Dr. Ames. Daily, except Thursday, 12 m. 
(24). 

Frank, E. Lucke. Potts. 

Ford. Martin. Siff. 

Haulenbeek. Mclnnes. Smith, F. W. 

Horn. Meyer. Straus. 

Huff. Ortmann. Whitten. 

Judge. Pender. Young. 



Annstrong, J. R. G. 



Beale, R. 

Bestor. 

Earhart. 

Eisenbart. 

Fitzgerald. 



Bhysics : (Mxnw Oourse) : Dr. Ames. Daily, except Tuesday, 10 a. m. 
(39). 



Abercrombie. 

Altvater. 

Berkeley. 

Blanchard. 

Bouchelle. 

Breed. 

Bruce. 

Gase. 

Donaldson. 

Douglas. 



Fonts. 

Geraghty. 

Olsser. 

Qreene, G. W. 

Herrick. 

Howard. 

James. R. 

L'Engle. 

Liddell. 

Mackall 



McAll. 

Meisenhelder. 

Morrison. 

Remsen, G. M. 

Robinson, O. G. 

Rogers. 

Rous. 

Routh. 

Russell. 

Seth. 



Simmons. 

Smith, S. P. 

Taneynill 

TumbuU. 

White. 

Wight 

Williams, D. 

Winslow. 

Winston. 



Appiied Electricity: (Second Year): Dr. Duncan. Monday and 

Tuesday, 9 a. m.. Boom 24. (12). 

Bartell. Frank, E. Hodges, W. L. Martin. 

Brady, W. B. Gorsuch. Keioel, F. B. Ortmann. 

Edmunds. Haldeman. Kershner. Spencer. 

Applied Electricity: (First Year): Dr. Duncan. Thursday and 

Friday, 9 a. m.. Room 24. ( 13). 

Armstrong, J. B. G. Dorsey, H. G. Frank, E Ortmann. 

Beale, R B. Edmunds. Haldeman. Stephens, J. G. 

Beeuwkes, B. K. Ererett Jadge. Swaine. 

Brady, W. B. 



M 
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10 a. B^ Boon 27. • \%\, 
J. BL C Inner, H. Gl 

BL K. FcMk,E. 

& 

■gtee; Hr. Gbkk. 

11 LB., Boob 27. (7). 



; Hr. HekoKt. Moodaj and Fridaj, 




J.C 



WcdocKi&j, ThiiEHUj, and Fridmj, 



r. BL 



Shrtrngth^MaieriatM: Mr.Gj 

27. (91. 

J.B.C Doner, H. a 



Moodaj and Toeadaj, 11 a. m.. 



,J.C 



£l0eirtocl SeuUmanf: Dr. Dcsciiv, Mr. Hdusg, Hr. Gi 

Wedncadaj, 9 a. b. (17). 

Aimtunmg,J. B. C. [MrKf . H. G. 

BvtciL EtcrO. Hod^Bi. W, L. 

B«ale,B.BL Fruk,e. Jndce. £ce|thcB«, J. C. 

B«aivkc9,B.L Gccnek. KeiSel, F. BL SvsIml 

Bndj, W. a 

Spherieai and JPtaeiUai Asiromamys Dr. Poos. Taesdaj, 
9 a. m., Wcdocadaj, 10 a. m.. Room ^4. <4). 

'jaMi,G. O. 



Oftj^rvolorif IForlr; Dr. Poor and Dr. Dobsct. Dailj, 8 p. m. (9). 

FlfHil McIjineiL IfitfVn Saaoden, F. A. 

Etetthart. MeiMlctthan. Pmnhwn Smart, T. 

Jaac«,G.O. 

J Pgaej iji« ge Asiranatmy: (Umier^mfhiau Beeiat): Dr. Poor. 
Moodaj, 9 a. B^ Toesdaj, 10 a. m^ Boom ^ (3). 
Dufy. ' Palner, J. H. Boo^ 

CeUgUai MeekamieM : Dr. CBUBSDr. Moodar, ToeadaT, and Wedsca- 
dar, 12 m., Boom 34. (2). 
MiuhcO. Scaan,T. 

IjoboraitMr^ Work: ProfcBor Bowulxd, Dr. Dtscav, Dr. Axes^ 
Mr, HcRiSG, Mr. Gecr, Dr. Blibb^ Dr. Dorset. DaiW, 9 a. m. to 
5 p.m. (91). 



AtWRfiBble 


F«d. 


MaekaO. 


SeCiL 


AJtraUtr. 


Foatz. 


Martin. 


Sim 


Ai— UiPfc J. B. C 


Fmk,E. 
G««ai^. 


MeAlL 


SinuMma. 


BtetrfJ. 


McIubol 


Smith, F. W. 


Beale,B.a 


GlaSr 


Jfeneaheider. 


Smith. & P. 


B«Bwkei,B.K. 


Gonadi. 


Mendwihail 


Speneer. 


Berfccier. 


Greene, C W. 


Meyer. 


Stephens, J. C. 


Bertor. 


Haldemaa. 


MitcbeJL 


Straoa. 




Hanieoa CL X 

Kmaa carina, v— w". 


Morriaoo. 


Stuart, T. 


Bondidle. 


Ifanlfnheek 


Ortmann. 


Swaine 


ssi"^ 


HenridL 
H«d«ee,W. L. 


Pender. 
Penniman. 


Taaerhill 
T^unDaiL 


BraecL 


Hoisr^ 


Potta. 


Ver Planck. 


Qhkl 


Hovard. 


Bccae, H. M. 


Waidner. 


IiQoaldMO. 


HaC 


Bemsen, C. M. 


White. 


\fontjf H. G. 
Ifongiaft. 


Jamca, G. O. 


BiMMds. 


Whitehead. 


JaaM^B. 


Bobinflon, G. C. 


Whitten. 


Eartiait. 
BdmoadA. 


JodceL 
Keidei. F. a 


Bocera. 
BothemieL 


WisAt. 
Willianifl, D. 


Eittlaad. 


Kenhner. 


Bona. 


Winalow. 


Ebenhart. 


L'Englfc 


Boath. 


Winston. 


ETcrect. 


Liddea 


Sannderi, F. A. 


TOQDg. 


Fttxnrald. 


Locke. 


Sclienek. 





SpeeUd{>mr9einPhy9iesforMediealSUidenU: Dr. Mathkr. 

Satardaj, 9 a. m.-12 m. (7). 

Baldwin. Bloum b ergh. Home. Ulrich. 

Drake. Levis. 



Ghemistry. (i26 8tiideou). 

ClaaKf meet io the Chemical Laboratory, aolem otherwise stated. 
Organic Chetnisiry: (For Qradwau SludenU): Professor Kexskn. 



Monday and Toesdaj, 9 a. m. (42). 



Arbuckle. 



Bird. 



Blanchard. 
Bjcnw 
Canter. 
Caie. 



Chamberlain. 
Cook,CG. 



Crane. 

DoQglaa. 

Frapa. 

Hancock. 

Holmes. 

Horn. 

Hovard. 

Homphreja. 

Jones, W. A. 

King, a H. 

Lavson. 



Magmder. 
Mattem. 



OtSL 

Patterson. 

Potts. 

Beid, ELEw 

Bossell. 

Byland. 

Scott. 



Simmons. 

Smith, E. 8. 

Sappan. 

Turner. 

Washburn. 

Waters. 

We adon. 

Whitten. 

Wilson, F. D. 

Winston. 



Journal Meeting: Professor Remben. Satardajr, 9-10.30 a. m. 
f45). The iostroctors io Chemistry and the following students: 



Arbodde. 

Berkeler. 

Black. 

Blanchard. 

Byers. 

Canter. 

Case. 

Casp«rL 

Chaitnberlain. 

Cook,C.G. 



Crane. 

Dooclas. 

F^raps. 

Holmes. 

Horn. 

Howard. 

Hnmii^rejs. 

Jones, W. A. 

King, a H. 

Lavson. 



Magruder. 

Mattem. 

Nakaseko. 

Ota. 

Beid, E.K 

BusseU. 

Byland. 

Scott. 

Simmons. 



Smith, E.S. 

Sappan. 

Turner. 

Washburn. 

Waters. 

Weedon. 

Whitten. 

Wilson, F. D. 

Winston. 



AnaiM€al€9umUMirg: {ForGrmhkouSlmdm 
. Friday, 9 a.m. (28). 



,CG. 



W. A. 
S.H. 



Smitti, E. 8. 



OtSL 



Horn. 
Hovard. 

Wi]soB,F. ] 

PhgeUai Ckemisirg: Dr. Baitdali. Wednesday and Thaisc 
9 a.m. (21). 

Dougiaa. King, & H. B^and. 

Fbdber. J. S. Ota. 

Hancock. PbCts. 

Horn. Beese.H.M. 

Canter. Howard. ffnwar 11. Whitten. 

Cook,CG. 

Special Conree in Phgeieal {Jkemisiry: Dr. H. C Joi 

Thursday and Friday, 12 m. (11). 

Byera. Howard. Beese, H. M. Whitten. 

Csepari. King. & H. ^^99^^ Wilaon, F. 1 

Hancock. Ota. Waters. 

Imorganic Ckemtisirg : (lf<yor Cbw) .• Professor Bbkouf. Ds 
except Monday, 9 a. m. (35). 



Bouchelle. 



Cook, H. W. 
Flinn. 
Greenbanm. 
HaskelL 



Herrick. 
Hirahberg. 
Hufi. 

Jongblnth, M. 
Kadd, A. 
King,T. H. 
Laaenby. 



L-En 



I, CM. 
Boliinaon, G. C. 
BoaiiJt 
Smith, B.M. 



Smith, W. I 
Tavean. 
Tliomaa, B. 
TbMn. 
Werber. 
Williams, D 
Wri^t, A. 



In additioo, the following graduate students attend the Udwrea of 

Major Course : 

Bird. Martin. Bothermel. Waahbom. 

Kenhner. Patterson. Waidner. 

€leneral Chcmtisiry: (ifmor Ckmrwe) : Professor Bbmbeh, Dr. B 
DALL, Dr. Gilpin. I&ily, except Monday, 9 a. m., Hopkins Hall, (i 



Altrater. 
Baetier.H. 
Brady, J. H. 
Brent. 
foook«,C E. 



Chinet. 
C^ummer. 



Donaldson. 

DownesL 

Fosnodit. 



Foster, F. 

Foots. 

French. 

GaddesB. 

Geraghty. 

Glaser. 

Gminder. 

Gordon. 

Grimes. 

Hobner. 

Hyde. 

James, B. 



Jones. T. D. 

Jnngbhith, K. 

Lerering. 

McAlL 

MelnUMh. 

Miller. B.D. 

Mullen. 

Murkland. 

PowelL 

Bobtnson, E. A. 

Boss. 

Boos. 



Smith. F. IV 

Smith, a P. 

SmulL 

Spilman. 

Stein. 

Stewart, W. 

Taneyhlu. 

Ulman. 

White. 

Winalov. 

Wirt. 

Wright, H. i 



In addition, the following graduate students attend the ledtwrtM of 
Minor Course: 



Frapa. 
Jones, W. A. 



Russell. 
Simmons. 



Waters. 
Weedon. 



m. 



lAMboratory 

Rekouf, Dr. 

Daily, 9 

Arbuckle. 

.\ltTater. 

Bae^jer, H. 

Berkeley. 

Bird. 

Black. 

Blanchard. 

Bouchelle. 

Brent. 

Brooks, C. EL 

Bruce. 

Brunsw 

Byers. 

Canter. 

Case. 

Caspari. 

Chamberlain. 

Clearer. 

Clunet. 

Cook, C. G. 

Oook,H. W. 

Cranes 

Crummer. 

DieflRenbach. 

Donaldson. 

Dougiaa. 

Downes. 

Fischer, J. & 

Flinn. 



Work: Professor Rexsev, Profefvor Morse, Profe 
Randall, Dr. Gilpin, Dr. H. C. Jox^ Dr. Rki 
to 5 p.m. (124). 



Fosnocht. 
Foster, F. 
Foots. 

Francis, L H. 
Prapft. 
French. 
Gaddess. 
GeraghtT. 
Glaser. ' 
'Gminder. 
Gordon. 
Greenbanm. 
Grimes. 
Hancock. 
HaskelL 
Herri<^. 
Hirshberg. 
Holmes. 
Horn. 
Howard. 
Hubner. 
Huff. 

Humphreys. 
Hyde. 
James, B. 
Jones, T. D. 
Jones, W. A. 
JungUnth, K. 
Jungbluth, M. 
Keidel. A. 
King, S. H. 



King. T. H. 

Lawson. 

Laienbr. 

L'Engle. 

Lerering. 

Liddell. 

Mmgrader. 

Martin. 

Mattem. 

MeAlL 

Mcintosh. 

Miller, R D. 

Morgan. 

Mul^n. 

Murkland. 

Nakaseko. 

Ou. 

Pattenon. 

Potts. 

PoweU. 

Reese, H. M. 

Beid, E. E. 

Remsen. C^ M. 

Robinson, EL A. 

Robinson, G. C. 

Rogers. 

Ross. 

Rous. 

Russell. 

Ryland. 

Scott. 



Simmons. 

Smith, E.& 

Smith, F. W 

Smith, R.1I 

Smith, a P. 

Smith, W. I 

Smull. 

^ulman. 

Stein. 

Stewart, W. 

Suppan. 

Surnce. 

Taney hilL 

Tareau. 

Thomas, B. 

Tobin. 

Turner. 

Ulman. 

Washburn. 

Waters. 

Weedon. 

Werber. 

While. 

Whitten. 

Williams.D 

Wilson, F. I 

Winslow. 

Winston. 

Wiru 

Wright, A. 

Wright, H. 



Geology. (37 students). 

Classes meet in the Geological Laboratory. 

General €teology: Professor Clark and Dr. Shattcck. Lectu 

daily, except Friday, 12 m. ; laboratory work, Wednesday, 2-5 p. 

excursions, Saturdays. (15). 

Canter. Fraps. Rowe. Tbomas, R. 

Cleaver. Hall, CM. Stein. Turner. 

Ooker. Lehr. Surfkce. Williams. D 

Fischer, J. a Robinson, G. C. Tareau. 
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JPhyHagraphie €teology: Mr. Gilbert. Daily, except Friday, 

4 p. m., January 1 to February 15. (11). 

Abbe. Coker. Hartzell. Rowe. 

Canter. Glenn. Leonard. Surfftoe. 

Clearer. Hall, C. M. McLau^Iin. 

Mistorieal €hoiogy: Professor Clark. Tuesday and Wednesday, 

9 a. m. (10). 

Abbe. Hall, C. M. McLaughlin. Rowe. 

Doreey, C. W. Hartzell. Reese, A. M. SurflBce. 

Olenn. Leonard. 

Paleantoiogy : (Laboratory Work) : Professor Clark and Dr. Shat- 

TUCK. Daily, 9 a. m. to 5 p. m. ( 10). 

Abbe. Hall, C. M. McLaughlin. Rowe. 

Cleaver. Hartzell. Reeee, A. M. Surface. 

Glenn. Leonard. 

Oeolagieal Physics: Dr. Reid. Friday, 11 a.m., after January 
1. (7) 

Abbe. Hartzell. Leonard. O'Harra. 

Dorsef, C. W. Glenn. McLaughlin. 

GeoiogiocU Bhysics: (Lahoraiory Work): Dr. Reid. Daily, 9 a. m. 
to 5 p. m. (4). 
Abbe. Glenn. Leonard. McLaughlin. 

JPetrography : Dr. Mathews. Thursday, 9 a. m., Friday, 1 1 a. m. (8). 

Abbe. Hall, C. M. Leonard. Rowe. 

Glenn. Hartzell. McLaughlin. Surface. 

JPetrography: (Laboratory Work): Dr. Mathews. Daily, 9 a. m. to 

5 p. m. (9). 

Abbe. Hall, C. M. Leonard. Rowe. 

Clearer. Hartzell. McLaughlin. Surface. 

Glenn. 

Minentloffy: Dr. Mathews. Lectures, daily, except Friday, 11 a. m. ; 
laboratory work, Monday, 2-5 p. m. ; excursions, Saturdays. (18). 



Hancock. 

HartzeU. 

Holmes. 

Humphreys. 

Leonard. 



Black. 
CasparL 
CSearer. 
Glenn. 
Hall, a M. 

Ciimmtotoyy: Mr. Fassio. 
lectures]. (19). 

Abbe. Glenn. 

Cronk. Hall, C. M. 

Doraef, G W. HartzeU. 

Easton. Howe. 

Gilpin. Jewell. 



McLaughlin. 
Patterson. 
Rowe. 
Scott 



Surface. 
Washburn. 
Weedon. 
Wilson, F. D. 



Monday and Thursday, 9 a. m. [12 



Leonard. 

Mathews. 

McLau^lin. 

CHarra. 

Rowe. 



Saunders, F. A. 
Shattuck. 
Surface. 
Walz. 



Map Drawing: Mr. Geeb. Afternoons, Front Building, Room 9. (7). 

Clearer. Hartzell. McLaughlin. Surface. 

Hall, C. M. Leonard. Rowe. 

Jawmal Ciub : Professor Clark, Dr. Reid, Dr. Mathews. Friday, 

9 a. m. [After January 1, Saturday, 9 a. m]. (13). 

Abbe. Fassig. Hartzell. Rowe. 

Bibbins. Glenn. Leonard. Shattuck. 

Clearer. Hall, C. M. McLaughlin. Surfnce. 
Doxwj, C. W. 



Biology. (92 Students.) 

Classes meet in the Biological Laboratory. 

Advanced Zodagy: Professor Brooks. Daily, 1 a. m. to 5 p. m. (6). 

Berger. Grare. Leferre. Reese, A. M. 

Drew. Lamb. 

Zo€}iogieai Journal Club : Professor Brooks and Dr. Andrews. 

Friday, 11 a. m. (16). 

Barton. Grare. Johnson, D. S. Metcalf. 

Berger. Greene, C. W. Knower. Reese, A. M. 

Gonnr. Harrison, R. G. Lamb. Sudler. 

Drew. Howe. Leferre. 

Zoology t IMajor Oour^e) : Professor Brooks. Daily, except Monday, 

9 a. m. ; Monday and Tuesday, 2-5 p. m. (7). 

CShambers. Dohme. Renouf, Y. A. Wooldridge. 

Coker. Howe. SchoU. 

Zoology : ( Undergraduale Elective) : Professor Brooks. Tuesday, 2-5 
p. m. (4). 
Feigoson. Lehr. Myers, S. B. VerPlanck. 

JPhysioiogicai Seminary: Professor Howell. Tuesday, 4 p. m. (4). 

Dreyer. Greene, C. W. Herrick. Walden. 

JPhysiologic€U Journal Club : Professor Howell. Monday, 4 
p. m. (4). 
Dreyer. Greene, C. W. Herrick. Walden. 

Animal Physiology: Professor Howell. Wednesday, Thursday, 
and Friday, 12 m. (46). 

Chaduate Students. 

Crane. Herrick. Norris, R. S. ' Walden. 

Howei 



Medical Students. 



Akerman. 

Allen. 

Austin. 

Beale, A. E. 

Bettman. 

BrOlle. 

Burman. 

Chace. 

Chittenden. 

Christian. 

Dancy. 



Eggers. 

Erans, H. C. 

Fairbank. 

Farrar. 

Fisher, A. L. 

Fisher, W. A. 

Fletcher. 

Flint. 

Healr. 

Hendrickson. 



Hewlett 

Kellogg. 

Kyes. 

Lewis. 

Little, IJ. W. 

MacCallum. 

Marreli. 

Meltser. 

Myrick. 

Odell. 



Rand. 
Reed, D. M. 
Rusk. 
Sabin. 
Sowers. 
Stone, E. A. 
Thayer, L. H. 
Warren, M. 
West, J. M. 
Woolley. 



Osteology: (Minor Oourse): Dr. Andrews. Monday and Wed nes- 



day, 10 a m. 

Abbe. 

Anderson. 

Ballard. 

Browne, B. B. 

Buirell. 

Canter. 

Cator. 

Coker. 



(30). 



Duffy. 

Francis, W. W. 
Hirshberg. 
Howe. 

Jungbluth, M. 
Lazenby. 
L'Engle. 
Mattem. 



Meisenhelder. 
Miller, F. O. 
Nakaseko. 
Palmer, E. L. 
Purcell. 
Reese, A. M. 
Rogers. 



General Biology: [Minor Oourse): Dr. Andrews. 

Friday, 10 a. m., i~b p. m. (30). 

Abbe. Duffy. 

Anderson. Francis, W. W. 

Ballard. Hirshberg. 

Browne, B. B. Howe. 

Burrell. Jungbluth, M. 

Canter. Lazenby. 

Cator. L'Engle. 

Coker. Mattern. 



Meisenhelder. 

Miller, F. O. 

Nakaseko. 

Palmer, E. L. 

Purcell. 

Rogers. 

Rowe. 



Laboratory Work: Professor Brooks, Professor 

Andrews, Dr. Dreter, Dr. Lefevre. Diaily, 9 a. m.- 

Kyes. 

Lamb. 

Lazenby. 

Lehr. 

L'Engle. 

Lewis. 

Little, H. W. 

McCallum. 

Marreli. 

Mattern. 

Meisenhelder. 

Meltzer. 

Miller, F. O. 

Myers. S. B. 

Myrick. 

Nakaseko. 

Norris, R. S. 

OdeU. 

Palmer, E. L. 

Purcell. 

Rand. 

Reed, D. M. 



Abbe. 


Drew. 


Akerman. 


Duflfy. 


Allen. 


Eggers. 


Anderson. 


Erans, H. C. 


Austin. 


Fairbank. 


Ballard. 


Farrar. 


Beale, A. E. 


Ferguson. 


Berger. 


Fisher, A. L. 


Bettman. 


Fisher, W. A. 


Browne, B. B. 


Fletcher. 


Brtllle. 


FUnt 


Burnam. 


Francis, W. W. 


Burrell. 


Grare. 


Canter. 


Greene, C. W. 


Cator. 


Healr. 
Hendrickson. 


Chaoe. 


Chambers. 


Herrick. 


Chittenden. 


Hewlett. 


Christian. 


Hirshberg. 


Coker. 


Howe. 


Crane. 


Johnson. D. S. 
Junebluth, M. 
Kellogg. 


Dancy. 


Dohme. 



Rowe. 

Smith, a M. 
Stein, L. D. 
Sudler. 

Thomas, R. H. 
Tobin. 
WUUams, D. 

Thursday and 

Smith, R. M. 
Stein, L. D. 
Sudler. 

Thomas, R. H. 
Tobin. 
Washburn. 
Williams, D. 

HoWELL, Dr. 

-5 p. m. (90). 

Reese, A. M. 
Renouf, Y. A. 
Rogers. 
Rowe. 
Rusk. 
Sabin. 
Scholl 
Smith, R. M. 
Sowers. 
Stein, L. D. 
Stone, E. A. 
Sudler. 
Thayer, L. H. 
Thomas, R. H. 
Tobin. 
Ver Planck. 
Walden. 
Warren, M. 
West, J. M. 
Williams. D. 
Wooldridge. 
Woolley. 



Greek. (46 students ) . 

Classes meet in McCoy Hall. 

Chreek 8em,inary : Plato: Professor Gildersleeve. Monday and 

Wednesday, 10 a. m.. Room 14. (17). 

Burgess. Hullihen. Milden. Sarase. 

Eckels. Kern. Montgomery. SchuJjE. 

Foster, H. B. Kingsbury. PenicK. Spragins. 

Foushee. Little, C. H. Sanders, H. N. Warner. 
Hamilton. 

Introduction to Plato : Professor Gildersleeve. Thursday, 

10 a. m.. Room 14. (24). 

Basore. Green, E. L. Land. 

Burgess. Hamilton. Little. C. H. 

Ekskels. Hullihen. Maguire. 

Foster, H. B. Jones, T. M. Milden. 

Foushee. Kern. Montgomery. 

Gill. Kingsbury. Noss. 



Penick. 

Sanders, H. N. 

Sarase. 

Schulz. 

Spragins. 

Wa 



'arner. 



Pra>ctical Ekcercises: Professor Gildersleeve. 

Friday, 10 a. m.. Room 14. (17). 

Burgess. Hullihen. Milden. 

Eckels. Kern. 

Foster, H. B. Kingsbury. Penicl 

Foushee. Little, C H. Sanders, H. N. 

Hamilton. 



Montffomery. 
icK. 



Tuesday and 

Sarage. 
SchulE. 
I^ragins. 
Warner. 



Plato's JRepublie: Dr. Miller. Tuesday and Thursday, 9 a. m., 

Room 15. (15). 

Burgess. Hamilton. Montsomery. Schulz. 

Eckels. Kern. Penica. Spragins. 

Foster, H. B. Kinssbury. Sanders, H. N. Warner. 

Foushee. MUofen. Sarage. 

I>emostheneSf 54, 55; I>i€ni Chrysostom, The Hunters of Evhoea: 
(Undergraduate Elective): Dr. Spieker. Thursday, 12 m., Friday, 
1 p. m.. Room 12. (2). 
Harry, P. W. Pyle. 
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ThMtOf Phaedo: {Maaor Gmrse) : Dr. Spdckeb. Monday, Tuesday, 

Wednesday, 12 m., Room 10. (6). 

Bogae. FroDoh. Boas. Spilman. 

Fidxer, F. C. King, J. H. 

AndocideSf de My9terii» : {Minor Oouru) : Dr. Spieker. Tuesday, 

Wednesday, Thorsday, 1 p. m., Boom 10. (10). 

Anderaon. Eager. PuroeU. Shriyer. 

BuxrelL Ewell. Ramsajr. Wight 

Chambers. Oriffin, J. W. 

Homer; Herodotus ; Prose Composition : Dr. Miller. Mon- 
day, 10 a. m.; Thursday and Friday, 1 p. m.. Boom 8. (3). 
B^nheim. Constantine. Snayelf, 6. E. 

Prose Composition : Dr. Spieker. 

Major Course: Friday, 12 m.. Boom 10. (7). 

Bogae. French. Montgomerf. Spilman. 

Fi&er, F. C. King, J. H. Ross. 

Minor Course: Monday, 1 p. m., Boom 10. (10). 

Anderson. Eager. Purcell. Shrirer. 

Burrell. Ewell. Ramsay. Wight 

Chambers. Oriilln, J. W. 



Wihwn, H. L. 



I«atili« (71 Students). 

Classes meet in McCoy Hall. 

Ijatin 8em,inary: Plautxu and Terence: Professor Warren. Tuesday 

and Friday, 11 a. m., Boom 15. (20). 

Baaore. Oill. Jones, T. M. Sanders, H. N. 

Burgess. Qlasoock. Little, C. H. Sayage. 

Daniel. Hamilton. I^ron. Schalz. 

Foster, H. B. Hoeing. Maguire. Spragins. 

Foushee. Hullihen. Milden. Warner. 

Moman Comedy: Professor Warren. Monday, 11a. m.. Boom 15. 

(23). 

Basore. GiU. Little, C H. Sanders, H. N. 

Burgess. Qlascock. Ljon. Sayage. 

Daniel. Hamilton. Maguire. SchuTz. 

Eckels. Hoeing. Milden. Spragins. 

Foster, H. B. Hullihen. Ness. Warner. 
Fousliee. Jones, T. M. Penick. 

IxMn Inscriptions: Professor Warren. Thursday, 11 a. m., Boom 

15. (21). 

Basore. Qlasoock. Jones, T. M. Sanders, H. N. 

Burgess. Green, £. L. Little, C. H. Schulz. 

Daniel. Hamilton. Lyon. Spragins. 

Foster, H. B. Hoeing. Maguire. Warner. 
Foushee. Hullihen. Milden. 
Gill. 

AtUus OeUius: Professor Warren. Wednesday, 11a. m.. Boom 15. 
(18). 

Basore. OiU. Little, a H. Sanders, H. N. 

Burgees. Hamilton. Lyon. Schuls. 

Daniel. Hoeing. Maguire. Spragins. 

Foster, H. B. Hullihen. Milden. Warner. 
Fouriiee. Jones, T. M. 

J'oumai Club: Professor Warren. . Alternate Thursdays, 12 m.. 

Boom 15. (15). 

Basore. Gill. LitUe. C. H. Schulz. 

Burgees. Hoeing. Maguire. Spragins. 

DanleL Hullihen. Milden. Warner. 
Foushee. Jones, T. M. Sanders, H. N. 

PrO' Seminary : Dr. Smith. Monday, 9 a. m.. Boom 15. (7). 

Burgess. Little, C. H. Schulz. Warner. 
Foster, H. B. Lyon. Spragins. 

J'uvenal: (Major Coturte): Dr. Smith. Wednesday, Thursday, and 

Friday, 10 a. m., Boom 10. (14). 

Bogue. French. Kalb, J. A. Boss. 

Chambers. Gemmill. King, J. U. Smith, Y. E. 

Dayidson. Greene, J. D. Ramsay. Spilman. 
Fisher, F. C. Jones, B. H. 

Soman IMerature: {Minor Course): Dr. Smith. Tuesday, 9 a. m.. 

Boom 11. (15). 

Beeuwkes, C J. Hill, H. D. Loeb. Schermerhom. 

De Granse. Hill, J. P. Marshall, T. H. Stephens, C. G. 

Francis, W. W. Kaufinan, H. Moore, J. S. Wingert. 
Heyman. Lindheim. Peters. 

lAvy : {Minor Course) : Dr. Wilson. Wednesday, Thursday, Friday, 

9 a. m.. Boom 12. (24). 

Anderson. Ewell. Kaufman, H. PurceU. 

Beeuwkes, C. J. Frauds, W. W. Lindheim. Roulston. 

BurreU. GrifiBn, J. W. Loeb. Schermerbom. 

Clark, C. T. Heyman. Marshall, T. H. Stephens, C. G. 

De Grange. Hill, H. D. Moore, J. S. Wight. 

Eager. Hill, J. P. Peters. Wingert. 

Cicero: SaUust; Prose Composition: Dr. Wilbon. Wednes- 
day, Thursday, Friday, 10 a. m.. Boom 8. (9). 

Bemheim. Crummer. Ember. Snayely, G. E. 

Brady, J. H. Diggs. Flinn. Whitman. 
Constantine. 



Prose Composition : 

Major Course: Dr. Smith. Monday, 10 a. m.. Boom 10. (14). 

Bogue. French. Kalb, J. A. Boss. 

Chambers. Gemmill. King, J. H. Smith, Y. EL 

Dayidson. Greene, J. D. Ramsay. Spilman. 
Fisher, F. C. Jones, R. H. 

Minor Course: Dr. Wilson. Tuesday, 9 a. m., Boom 12. (9). 

Anderson. Eager. Griffin. J. W. Roulston. 

Burrell. EwelL PuroeU. Wight 
Clark, C. T. 



Sanskrit and Comparative Pliilology. (40 s 

dents). 

Claases meet in Boom 19, McCoy Hall. 

Comparative Philology: {Lectures on the Ethnology of the Im 

European Peoples) : Professor Bloomfield. Monday, 4 p.m. (17). 

Barnett. Foster, H. B. Hodges, CS. Nitze. 

Brush. Frank, S. W. Jones, R. H. Pyle. 

Campbell. Greenbaum. Jones, T. M. lUddiffe. 

Drewry. Harry, P. W. Miller, A. D. Smith, V, E. 
Eiesland. 

Compar€Uive Chrammar of the Indo-ESuropean Xai 

ffuages : {Noun-Formation) : Professor Bloomfield. Thursd; 

4 p. m. (18). 

Basore. Green, E. L. Kingsbury. Milden. 

Blake. Grimm. Kurrelmeyer, W. Montgomery. 

Burgess. Hamilton. Land. Ness. 

Eckels. Jones, T. M. Maguire. Penick. 

Foushee. Kern. 

Idthuanian Language and Idterature: Professor Bloc 
FIELD. Tuesday, 4 p. m. (5). 

Blake. Green, E. L. Kurrelmeyer, W. Ness. 

Boiling. 

Vedic Seminary: {Brdhmanas and Upanisads): Professor Bloo 
FIELD. Friday, 4 p. m. (9). 

Basore. Green, E. L. Kern. Nem. 

Blake. Hamilton. Milden. Sanders, H. ] 

Foushee. 

Introduction to the Language of the Avesta: Mr. Ne 

Thursday, 3 p. m. (2). 
Blake. Grimm. 

Advanced Sanskrit: {HUopadega and Manu) : Professor Bloc 
FIELD. Wednesday, 12 m. (8). 

Basore. Foushee. Kern. Sanders, H. 1 

Blake. Hamilton. Milden. Sayage. 

Elementary Sanskrit: Professor Bloomfield. Monday and F 
day, 12 m. (7). 

Huguenin. Maguire. Spragins. 

Kurrelmeyer, W. - • • 



Foster, H. B. 
Grimm. 



Maguire. 
Schulz. 



Oriental Seminary. (55 students). 

Classes meet in the Dlllmann Library, McCoy Hall, Room 18, unl< 
otherwise stated. 

Critical Interpretation of Selected Chapters of the Autho 

ized Version : { The Early Narratives of Genesis) : Professor Haui 

Wednesday, 5 p. m., McCoy Hall, Room 24. (42;. 

Abbe. Griffin, N. E. Land. Parham. 

Ballard. Grimm. I^ee. Rothermel. 

Barr. Guttmacher. Leonard. Rowe. 

Becker. Hasen. McPherson. Ryland. 

Butler. Han, C. M. Miller, R, D. Sommerrille. 

Caldwell. Heald. Motley. Steams. 

Campbell, K. Howard. Ness. Sumwalt 

Cantey. Huguenin. Norris, R. S. West, H. S. 

Edmunds. Jewell. O'Harra. Wharey. 

Fassig. Kaufman, H. Paiue. Wingert. 

Glenn. Kurrelmeyer. 

EHementary Hebrew : {Geaenius-MiteheWs Hebrew Grammar; Genet 
ed, Baer-Delilzseh) : Professor Haupt. Wednesday, 3-5 p. m. (5). 

Frank, S. W. Grimm. Heald. McPherson. 

Gardner. 

Hebrew: {Second Year's Course: Interpretation of the Book of Judges 
Professor Haupt. Monday, 4 p. m. (13). 

Blake. Land. Rosenau. Sumwalt 

Caldwell. Mahoney. Schanfarber. Tracy. 

Grimm. McPherson. Stearns. Weaver, E. E 
Guttmacher. 

Hebrew Exercises: {Cursory Reading of the Book of Isaiah): I 
Johnston. Thursday, 9-11 a. m. (3). 
Grimm. Mahoney. Tracy. 

Eocercises in MeadUig Hebrew at Sight : ( Historical Books 
Dr. JoHNSTOji. Friday, 12 m. (5). 

Blake. McPherson. Sumwalt. Weaver, E. E 

Caldwell. 
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Hthrew JProse CompoHHan : ( Translatingjrom EnglUh into Hebrew): 

Professor Hauft. Monday, 8.30 p. m. (12). 

Blake. Outtmacher. McFhenon. Samwalt. 

Galdwell. Land. Rosenau. Tracy. 

Grimm. Mahoney. Schan&rber. Wearer, E. E. 

Cfamparative Hebrew Grammar: Professor Haupt. Taeeday, 

8 p. m. (10). 

Blake. Guttmacher. Boseoau. Somwalt. 

GaldweU. Land. Schanfarber. Wearer, E. E. 

Grimm. McPherson. 

Hebrew : {Adtfoneed Course : Orilieal IrUerpreUUUm of the Book of leuiah, 

, ChapUre i-xxxix) : Professor Haupt. Monday, 5 p. m. (13). 

Caldwell. Land. Roeenau. Somwalt 

Cantej. Mahoney. Schanfarber. Tracy. 

Grimm. McnierBon. Sommerrille. Wearer, E. E. 
Guttmacher. 

Critical IrUerpretaHon of the Aramaic JPartiana of the 

Boohs ofI>aniel andEira: Professor Haupt. Taesday, 4 p. m. 

(9). 

OaldweU. Land. Boeenan. Sumwalt. 

Grimm. McPherson. Schanfarber. Wearer, E. E. 

Guttmadier. 

Slfriac:(Itoediger'8Chre8Umalhy):Dr.JoBV9ton, Friday, 11 a. m. (3). 
Grimm. Land. Somwalt 

Ar€Mc for Beginners: {Sodn'sOrammar): Dr. Johnston. Wednes- 
day, 10 a. m. (2). 
McFhenon. Aimwalt 

Selections from the Arabian Nights : Dr. Johnston. Taesday, 

9-11 a. m. (6). 

Grimm. Land. Bosenao. SdianCwber. 

GoUmadier. 

Arabic Prose Composition : ( Trantlaling from English into Arabic) : 

Professor Haupt. Monday, 3 p. m. (7). 

Blake. Gottmacher. Boeenao. Samwalt 

Grimm. Land. Schanfarber. 

Assyrian for Beginners: {Meiesnet^sChrestomathy): Dr. Johnston. 
Wednesday, 11 a. m. (2). 
McFhenon. Samwalt 

Assyrian Historical Texts: Dr. Johnston. Tuesday, 11 a. m. (2). 

Grimm. Land. 

Sumerian : {BUingiuU Ineantatione) : Professor Haupt. Tnesday, 
5 p. m. (2). 
Grimm. Land. 

History of Assyria and Babylonia : Dr. Johnston. Friday, 

10 a. m. (13). 

Benton. Kaye. McPherson. Sioossat 

Caldwell. Land. Paine. Samwalt 

Cantey. Lee. Schmeckebier. Wearer, C C. 
Grimm. 



(116 Students). 

Classes meet in McCoy Hall. 

{Advanced Courses.) 

German Seminary : Qoeih^e Lyrical Poems : Professor Wood. 
To^ay, Thursday, and Friday, 9 a. m.. Room 4. (10). 



Blake. 

Brown, G. D. 
Farr. 



Glascock. 

Hofmann. 

Hallihen. 



Korrelmeyer, W. Lyon. 
Little, C. H. Whaxey. 



Germanic Society : Professor Wood. Fortnightly, Friday, 8 p. m. 
(18). 

Becker. Glascock. Jones, T. M. Ness. 

Blake. Hagen. Kurrelmeyer, W. Nitae. 

Brown, G. D. Heald. Little, C H. Wharey. 

CampMll, K. Hofmann. Lyon. Wilkens. 

Fair. Hallihen. 

Gothic s Professor Wood. Wednesday and Friday, 10 a. m., Boom 4. 
(8). 

Blake. Glascock. Heald. Parham. 

Eieeland. Hagen. Lyon. West, H. & 

Old Saxon : Heliand : Professor Wood. Tuesday and Friday, 11a. m.. 
Boom 8. (5). 

Becker. Hoftnann. Korrelmeyer, W. Ness. 

Campbell, K. 

SchiUer^s Dramas : Professor Wood. Wednesday, 9 a. m.. Boom 4. 

(9). 

Glascock. Korrelmerer, W. Lyon. Nitse. 

Hoftnann. Little, C. H. Miles. Wharey. 

Hallihen. 

Middle High German : Dr. Vos. Monday and Tuesday, 1 p. m., 
Boom 8. (7). 

Blake. Farr. Hagen. Lyon. 

SlMland. Glasoo<^ Heald. 



Modem Dutch : Dr. Vos. Monday and Wednesday, 1 1 a. m^ Boom 6. 
(3). 

Blake. Hoftnann. Korrelmeyer, W. 

The German Novel in the XVIII and XIX Centuries: 

Dr. Baker. Tuesday and Friday, 12 m.. Boom 12. (3). 
Becker. Jones, T. M. Little, a H. 

{Major Course,) 

Scherer, History of German LUeraiure : Dr. Vos. Monday. Lessing, 
NaUuin der Weise: Dr. Vos. Wednesday and Friday. Prose Com^ 
position: Professor Wood and Dr. Baker. Thursday, 10 a. m., 
Boom 6. (7). 

Baefjer, H. Haskell. Miles. Small. 

Farr. Keidel, A. Powell. 

{Minor Course A,) 

Brose Composition: Professor Wood. Monday. Brose Bead^ 

ings and Ci€issics: Dr. Vos. Tuesday, Thursday, and Friday, 

11 a. m.. Boom 11. (27). 

BoucheUe. Greene, J. D. Loeb. Smith, W. L. 

Heyman. Mackall. Stephens, a G. 



Breed. 



Eager. 
Eniber. 
Flinn. 
Foster, F. 
De Grange. 



Peters. 

Boolston. 

Boos. 

Booth. 

Schermerhom. 



Stephei 

Tobin. 

Tomboll. 

White. 

Winslow. 



ueymao. 
Hill, H. D. 
Hill, J. P. 
Hyde, E. P. 
King, T. H. 
Lazenby. 

{Minor Course B,) 

Dr. Baker. Daily, except Wednesday, 11 a. m., Boom 8. (22). 

Brooks, C. E. Geraghty. McAll. Shrirer. 

aark, a T. Griffin, J. W. Moon, J. 8. Smith, S. P. 

Ewell. Kaoftnan, H. Motley. Wingert 

Fisher, F. C. Kerr. Murkfand. Wirt. 

Ford. Lindheim. Bogers. Wright. H. C. 

Francis, L H. Marshall, T. H. 

JEHementary German: {Thoma^s PrcusHeal Oerman Orammar): Dr. 

Vos. Tuesday, Wednesday, and Friday, 9 a. m.. Boom 6. (7). 

Abercrombie. Constantine. Morrison. Whitman. 

Bemheim. Diggs. Snarely, G. E. 

German Conversation : Dr. Hofmann. Tuesday, 5 p. m.. Boom 8. 
(13). 

Daridson. Francis, W. W. Hagen. Miles. 

Duffy, Frank. 8. W. HaD, C. M. SilT. 

Farr. Green baom. Meisenhelder. Williams, D. 
Fosnocht 

{Elective Courses.) 

Contemporary Beadings: Dr. Baker. Monday, 9 a. m., Tuesday, 

10 a. m.. Boom 8. (16). 

Browne, B. B. Fischer, J. 8. Gordon. Kalb, C. W. 

Clunet Fosnocht. Greenbaom. Smith, F. M. 

Cook, H. W. Francis, W. W. Hammond. Smith, B. M. 

Dieffenbach. Frank, 8. W. Hodges, C. S. Stidman. 

Scientific Beadings: Dr. Baker. Thursday, 12 m., Friday, 1 p. m., 

Boom 6. (5). 

Dohme. Kershner. ScholL Straos. 

Hirshberg. 

Scientific German: (For Graduate Students) : Dr. Hofmakn. Mon- 
day and Thursday, 5 p. m.. Boom 8. (10). 

Hall, C. M. Pender. Bowe. Walden. 

Howe. Potto. Siff. WUliams, D. 

Meisenhelder. Beese, H. M. 



EngH»ll» (131 Students). 

Classes meet in McCoy Hall. 

English Seminary: (2'he poetry of Oynewulfand of his period) : Pro- 
fessor Bright. Tuesday and Thursiday, 3-5 p. m.. Boom 4. (12). 

Barr. Campbell, K. Hagen. Parham. 

Becker. Farr. Heald. West, H. & 

Brown, G. D. GrillLn, N. E. Hogoenin. Wharej. 

English Versification : (Lectures) : Professor Bright. Wednesday, 

4 p. m., Thursday, 12 m. (13). 

Barr. Farr. Heald. Parham. 

Becker. Griffin, N. E. Hogaenln. West, H. 8, 

Brown, G. D. Hagen. Miles. Wharey. 
Campbell, K. 

Blays of Shakespeare : Professor Bright. Tuesday, 12 m., Boom 

12. (13). 

Barr. Farr. Heald. Parham. 

Becker. Griffin, N. E. Hogoenin. West, H. 8. 

Brown, G. D. Hagen. Miles. Wharey. 

Campbell, K. 

tfoumal Meeting : Professor Bright. Alternate Fridays, 8-10 p. m. 

Boom 4. (14). 

Barr. Farr. Hugoenin. Shipley. 

Becker. Griffin, N. E. Miles. West, H. & 

Brown, G. D. Hagen. Parham. Wharey. 

Campbell, K. Heald. 
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A'MlO'SaaDon : (Major Course) : Profeosor Bright. Mondaj and 
Wednesday, 12 m.. Boom 8. (4). 
Browne, B. B. Jones, A. D. Miles. Stidman. 

The English Drama from Dry den to Sheridan : {Ltctum) : 

Profeflsor Browne. Wednesday, 11a. m.. Room 8. (12). 

Barr. Campbell, K. Heald. Parham. 

Becker. Farr. Huguenin. West, H. S. 

Brown, O. D. Griffin, N. E. Miles. Wharey. 

Elizabethan literature; Early Scottish Boets: (Major 
CkniTse) : Professor Browne. Tuesday and Friday, 12 m., Room 8. (3). 
Browne, B. B. Jones, A. D. Stidman. 

Early English Texts; English Literature: (Minor Course): 

Professor Browne. Daily, except Friday, 1 p. m.. Room 6. (14). 

Ballard. Qreenbaum. Hill, H. D. Murkland. 

Gator. Hanna. Hubner. Peters, 

aunet. Harry, P. W. Lacenby. Smith, V. E. 

Dufly. Harwood. 

English Literature : \ UndergraduaU Elective) : Professor Greene. 

Thursday, 12 m., Friday, 1 p. m.. Room 9. (9). 

Ballard. Jones, B. H. Palmer, J. H. Renouf, V. E. 

Browne, B. B. Miller, F. O. Ramsay. Seth. 

Hammond. 



English 

Greene 

Room 11 

Bogue. 

Brady, J. 

Brace. 

Chambers, 

Crammer. 

Downes. 

Fisher, F. 

Fooks. 

French. 

Qaddess. 



ZMerature: (Required Undergraduate Course): Professor 
, Monday, 9 a. m., Tuesday, 10 a. m., Wednesday, 11a. m., 
. (40). 



H. 



C. 



GemmUl. 
Grimes. 
Gaggenheimer. 
Hanna. 
Haskell. 
Jones, T. D. 
Joyner. 
Jungblath, K. 
Jangbluth, M. 
Kalb, J. A. 



Keidel, A. 

King, J. H. 

Knapp. 

Krager. 

Lacenby. 

Morgan. 

Mallen. 

Ramsay. 

Remsen. C. M. 

Reymann. 



Robinson, G. C. 

Ross. 

Small. 

^ilman. 

Talty. 

Taveaa. 

Thomas, R. H. 

Verplanck. 

Werber. 

Whitman. 



Rhetoric and English Composition: Professor Greene. Mon- 
day, Tuesday, Wednesday, 12 ni.. Room 11. (58). 



Abercrombie. 

Altvater. 

Anderson. 

Baetjer, H. 

Beeuwkes, C. J. 

Bemheim. 

Bouchelle. 

Brady, J. H. 

Kreed. 

Brooks, C. E. 

Barrel!. 

Clark, C. T. 

Constantine. 

De Grange. 

Diggs. 



Donaldson. 
Eager. 
Ewell. 
Foster, F. 
Foatz. 

Francis, I. H. 
Glaser. 
Gmlnder. 
Greene, J. D. 
Griffin, J. W. 
Heyman. 
Hill. H. D. 
Hill, J. P. 
Hyde. 
James, R. 



Kaufman, H. 

Kerr. 

King, T. H. 

Liddell. 

Lindheim. 

Loeb. 

Mackall. 

Marshall, T. H. 

McAll. 

Moore, J. 8. 

Morrison. 

Powell. 

Puroell. 

Roulston. 



Rous. 

Routh. 

Schermerhom. 

Shriver. 

Smith, S. P. 

Smith, W. L. 

Stephens, C. G. 

TaneyhiU. 

White. 

Wight. 

Wingert. 

Winslow. 

Wirt. 

Wright, H. C. 



Romaaoe Lansnages. (77 students). 

Classes meet in McCoy Hall. 
(Advaneed Courses.) 

Romance Seminary ; Fables of Marie de France : Professor Elliott. 

Tuesday, 11 a. m.~l p. m.. Room 2. (8). 

Baxter. Brush. Kuersteiner. Shaw. 

Brownell, G. G. Frein. Nitze. Wilson, R. H. 

French Dialects: Professor Elliott. Mondav, 11 a. m.. Room 2. 

(6). 

Baxter. Holden. Shaw. Wilson, R. H. 

Frein. Kuersteiner. 

French Philology: Dr. Armstrong. Monday, 10 a. m., Wednesday, 

9 a. m., Friday, 11 a. m., Room 2. (8). 

Brush. Hagen. Knersteiner. Parham. 

Froin. Holden. Nitze. TeUlard. 

French Physiological Phonetics: Dr, Armstrong. Tuesday, 

10 a. m., Room 2. (8). 

Farr. Hagen. Nitze. Teillard. 

Glascock. Lyon. Parham. Wharey. 

Old French Headings: Dr. Armstrong. Monday and Wednes- 
day, 3 p. m., Room 2. (8). 

Brush. Glascock. Lyon. Shaw. 

Farr. Hagen. Parham. Wharey. 

French Criticism: Dr. Ogden. Thursday, 12 m., Room 2. (7). 

Brownell, G. G. Glascock. Lyon. Shaw. 

Frein. Kuersteiner. Nitze. 

Historical French Syntax: Mr. R. H. Wilson. Monday and 
Tuesday, 9 a. m.. Room 2. (7). 

Armstrong, E. C. Frein. Ogden. Teillard. 

Brush. Nitze. Shaw. 

Popular Latin : Professor Elliott. Monday, 12 m.,- Room 2. (6). 
Brush. Holden. Shaw. Wilson, K H. 

Frein. Kuersteiner. 



Shaw. 
Wilson, B. H. 



Dante : Professor Elliott. Wednesday, 12 m.. Room 2. (2). 

Kuersteiner. Wilson, R. H. 

S^panish Seminary : Dr. Mardsn. Thursday, 10 a. m.. Boom 2. (2 

Brownell, G. G. Kuersteiner. 

Spanish Epic Poetry: Dr. Mardbn. Friday, 12 m.. Room 2. (S 

Brownell, G. G. Kuersteiner. Shaw. 

Old Spanish Readings: Dr. Marden. Monday, 10 a. m., Room 

(3). 

Brownell, G. G. Holden. Kuersteiner. 

Spanish Philology: Dr. Marden. Wednesday and Friday, 10 a.n 
Room 2. (2). 
Brownell, G. G. Kuersteiner. 

RMnance dub : Professor Elliott. Wednesday, 11 a. m., Room 

(12). 

Armstrong, E. C. Brush. Keidel, G. C. Ofden. 

Baxter. Frein. Harden. 

Brownell, G. G. Kuersteiner. Nitze. 

Methodology of the Romance Lat^guages : Dr. Kkidel. 

This coarse begins January 1, 1898. 

(Undergraduate Courses.) 

Italian: (Minor Course): Dr. Rambsau. Daily, except Monda 

9 a. m.. Room 7. (3). 
Clarke, G. M. Jones, A. D. Kurrelmeyer, H. 

Italian : ( Undergraduate Elective) : Mr. Baxter. Monday, 9 a. n 
Thursday, 12 m.. Room 6. (3). 
Fitzgerald. Jones, R. H. Steams. 

Spanish : (Minor Course) : Dr. Marden. Daily, except Monda 

9 a. m., Room 8. (5). 

Daridson. Joyner. Krager. Bejnoann. 

Guggenheimer. 

Spanish: (Undergraduate Elective): Mr. Kuersteiner. Monda 

9 a. ra., Thursday, 12 m.. Room 4. (1). 
Clarke, G. M. 

French : (Major Course) : Dr. RA&rBEA0. Daily, except Taesda 

10 a. m., Room 7. (8). 

Dohme. Moivan. Palmer, J. H. Stidanan. 

Grimes. Mullen. Siff. Wbarej. 

French : (Minor Course A): Dr. Rambrau. Daily, except Thorsdr 

12 m., Room 7. (19). 

Crummer. Hagen. Kalb, J. A. Tobin. 

Davidson. Harry, P. W. Keidel, A. Werber. 

Ember. Harwood. Kurrelmeyer, H. Whitman. 

Fosnocht. Jones, R. H. Miller, R. D. Wright, H. C 

Frank, a W. Jones, T. D. Smull. 

French: (Minor Course B): Dr. Oqden. Daily, except Tharsdaj 

12 m., Room 6. (15). 

Benton. Hodges, C. S. Remsen. C. M. Stephens, J. C. 

Bruce. Knapp. Smith, v. K Walden. 

Fooks. Pyle. Suavely, C. Weaver, C. C 

(Jorsuch. Ramsay. Stearns. 

French : ( Undergraduate Elective) : Dr. Armstrong. Monday, 9 a. m 

Room 10; Friday, 1 p. m., Room 2. (11). 

Bestor. Kennard. Mcintosh. Stewart, W. P. 

Brent Lehr. Miles. Turn bull. 

Fowler, L. H. Little, C. H. Robinson, E. A. 

French : (Elements) : Mr. Kuersteiner. Tuesday, Thursday, aD 
Friday, 9 a. m., Room 10. (3). 
Greene, J. D. Homer. Meisen holder. 



History, Eoononiios, and Politios. (124 Studenu). 

Classes meet in McCoy Hall. 

Bintorical Seminary: Professor Adams. Fortnightly, Frida 
8-10 p. m., Room 26. (24). 

Adams. T. S. Drewry. Lee. Siouseat. 

Barneti. Ewing. Motley. Smith, E. A. 

Benton. Garrett, R. Myers, W. 8. Suavely, C. 

Brough. Jones, F. R Paine. Sommerville 

Campbell, H. Kaye. Radcliffe. Thorn. 

Cantey. Latang. Schmeckebier. Weaver, C. C, 

History of Civilization : (Major Course) : Professor Adams. Mo 
day and Tuesday, 11a. m,, Room 24. (40). 



Bamett 


Gaddess. 


Bogue. 


GemmilL 


Campbell, H. 


GIsser. 


Davidson. 


Green, E. L. 


Downes. 


Grimes. 


Drewry. 


Guggenheimer 


Ensor. 


Hanna. 


Fooks. 


Harwood. 


Forney. 


Haskell. 


Frank, S. W. 


Jones, T. D. 



Joyner. 
Jungbluth, K. 
Kalb, J. A. 
Knapp. 
Krager. 

Kurrelmeyer, H. 
Levering. 
Morgan. 
Mullen. 
Myers, W. S. 



Norris, H. C. 

Paine. 

Rayner. 

Reymann. 

Rickey. 

TaneyhiU. 

Taylor. 

West, H. S. 

Willms. 

Wright, A. 
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JSotnan PotUiet: ProfeMor Adahb. Wednesday and Tbunday, 11 



(22). 

Ewing. 

Oarreit, J. W. 
Garret^R. 
Green, E. L. 
Kaye. 
Lee. 



Motlef. 
Myen, W. 8. 
RadclUTe. 
Schloegel. 
Schmeckebier. 



SiouMat 
Snavely, C. 
Sommenille. 
Thorn. 
Weaver, C. C. 



Sioussat. 
Snayely, C. 
Sommerrllle. 
Thorn. 

Wearer, C. C. 
Wert, H. a 



a. m., Hoom 25. 

Bamett. 

Benton. 

Campbell, H. 

Canter. 

Dennu. 

Drewry. 

Nineteenth Century: Profeosor Adams. Friday, 11 a. m., Room 

2.5. (24). 

Bamett Drewry. Lee. 

Benton. Enaor. Motley. 

Caldwell. Ewlnjr. Myers, W. 8. 

Campbell, H. Garrett, R. Paine. 

Cantey. Green, E. L. Radcliffe. 

Dennis. Kaye. Schmeckebier. 

JBistorieal Method: Dr. Vjncbnt. Tuesday and Thursday, 10 

a. m., Room 23. (18). 

Adams. T. 8. Dennis. RaddifTe. Snarely, C. 

Bamett. Drewry. Schloegel. SommervlUe. 

Benton. Ewing. Schmeckebier. Thorn. 

Campbell, H. Kaye. Sioussat. Wearer, C. C. 

Cantey. Motley. 

Historical Conference : Dr. Vincent. Fortnightly, Saturday, 
8-10 p. m. (9). 

Adams, T. 8. Motley. Sioussat. Thom. 

Benton. Schmeckebier. Sommerrllle. Wearer, C. C. 

Kaye. 

JBkiropean History : (Major Oourae) : Dr. Vincent. Thursday and 
Friday, 11 a. m, Room 24. (30). 



Bogue. 

Daridson. 

Downes. 

Fooks. 

Frank, a W. 

Gaddeas. 

Gemmill. 

Glaser. 



Grimes. 
Guggenheimer. 
Hanna. 
Harwood. 
Haskell. 
Jones, T. D. 
Joyner. 
Jungbluth, K. 



Kalb, J. A. 

Knapp. 

Krager. 

Kuersteiner. 

Kurrelmeyer, H. 

Lererlng. 

Morgan. 



Mullen. 

Norris, H. C. 

Rayner. 

Reymann. 

Rickey. 

Taneyhill. 

Wright, A. 



Historieai I^olitics : (Hittory-Eeonomica) : Dr. Vincent. Monday 
and Wednesday, 10 a. m., Room 23. (25). 
Bestor. Harry, P. W. 



Qunet. 
Ferguson. 
Fischer, J. 8. 
Fosnocht 
Fowler, L. H. 
Greenbanm. 



Hodges, C. S. 
Homer. 

Kurrelmeyer, H. 
Lucke. 
Murkland. 



Myers, 8. B. 

Pender. 

Pyle. 

Renouf, V. A. 

Scholl. 

Straus. 



Tareau. 
Ver Planck. 
Werber. 
Wooldridge. 
Wright, X 
Young. 



Municipal €h>vernn^ent : Dr. Ballagh. Thursday, 12 m., Room 

20. (7). 

Adams, T. 8. SohloegeL Sioussat. Wearer, C. C 

Oantey. Schmeckebier. Sommerrllle. 

OeneriU History Exanhinations : Dr. Ballaoh. Tuesday, 9 
a. m., Room 20. (3). 
Kaye. Lee. Sommerrllle. 

Greeik and Boman History: {Minor Qmrae): Dr. Ballaoh. 

Daily, except Tuesday, 10 a. m., Room 20. (15). 

Beeuwkes, C. J. Hill. J. P. Moore, J. 8. Shrirer. 

dark, C. T. Lindheim. Peters. Stephens, C. G. 

De Grange. Loeb. Roulston. Wingert 

H^yman. Marshall, T. H. Schermerhom. 

JEconomie Seminary: Dr. Sherwood and Dr. Hollander. 

Thursday, 4-6 p. m., Room 21. (7). 

Adams. T. 8. Brougfa. Radcliffe. Smith, E. A. 

Barneti Campbell, H. SchloegeL 

Modem Banking : Dr. Sherwood. Thursday and Friday, 9 a. m., 

Room 24. (18). 

Adams. T. 8. Cantey. Paine. Sioussat 

Bamett Drewry. Radcliffe. Smith. E. A. 

Benton. Garrett, R. Schloegel. Snarely, C. 

Brough. Motley. Schmeckebier. Sommerrille. 

Campbell, H. Myers, W. 8. 

Keonon^ie Sociology : Dr. Sherwood. Monday, 9 a. m.. Room 24. 

(13). 

Adams. T. 8. Cantey. Motley. 

Bamett Drewry. Paine. 

Brougii. Kaye. Radcliffe. 
Campbell, H. 

Jnierpretaiion of Micardo: Dr. Hollander. 

Wednesday, 9 a. m., Room 24. (8). 

Adams, T. 8. Benton. Campbell, H. 

Bamett Brough. Raddlffe. 

H^eent Economic Changes : ( UndergrcuiuaU EUdive) : Dr. Hol- 
lander. Thursday, 12 m., Friday, 1 p. m.. Room 21. (8). 

Drewry. Myers, 8. B. Morgan. Taylor. 

Garrett, R. Myers, W. 8. SchloegeL Ulman. 

History of Economics: Dr. Holijlnder. Monday and Wednes- 
day, 10 a. m., Room 24. (22). 



Schmeckebier. 
Smith, E. A. 
Sommerrille. 

Tuesday and 

Schloegel. 
Smith, E. A. 



Cook, H. W. 

Dieflfonbach. 

Dowxies. 

Fooks. 

I^raiik, 8. W. 

QaddMM. 



Guggenheimer. 
Hammond. 
Hanna. 
Jonee, T. D. 
Joyner. 
Jongblnth, K. 



Kauftnan, H. 

Kennard. 

Knapp. 

Krager. 

Lererlng. 



Reymann. 
Rickey. 
Steams. 
Talt 



7' 
Imi 



Willms. 



Elements of Econonhies : Dr. Sherwood. Thursday and Friday, 
10 a. m.. Room 24. (53). 



Bestor. 

Clunet 

Cook, H. W. 

Dieffenbach. 

Dohme. 

Downes. 

Ferguson. 

Fischer, J. 8. 

Fitzgerald. 

Fooks. 

Forney. 

Fosnocht 

Fowler, L. H. 

Frank, S. W. 



Gaddess. 

Greenbaum. 

Guggenheimer. 

Hammond. 

Hanna. 

Harry, P. W. 

Harwood. 

Hines. 

Hodges, C. 8. 

Homer. 

Jones, T. D. 

Joyner. 

Jungbluth, K. 



Kauftnan, H. 

Kennard. 

Knapp. 

Krager. 

Kurrelmeyer, H. 

Lehr. 

Lererlng. 

Lucke. 

Miller, R. D. 

Murkland. 

Norris, H. C. 

Pender. 

Pyle. 



Rayner. 

Renouf. 

Reymann. 

Rickey. 

ScholL 

Steams. 

Straus. 

Talty. 

Tareau. 

Werber. 

Wooldridge. 

Wright, A. 

Young. 



Monday and Tues- 



Schloegel. 

Schmeckebier. 

Sioussat 



Sommerrille. 
Thom. 
Wearer, C. C. 



American Piiblic Law: Dr. Willoughby. 

day, 11 a. m., Room 20. (13). 

Adams, T. S. Kaye. 

Benton. Lee. 

Cantey. Radcliffe. 
Ewing. 

History of Political Philosophy : Dr. Willoughby. Monday 

and Tuesday, 12 m., Room 20. (15). 

Bamett. Ensor. Kaye. Sioussat 

Campbell, H. Ewing. Myers, W. 8. Sommerrille. 

Cantey. Garrett, J. W. Paine. Thom. 

Drewry. Garrett, R. Schloegel. 

Political Conference: Dr. Willoughby. Fortnightly, Friday, 

4-6 p. m.. Room 20. (7). 

Adams, T. S. Schmeckebier. Sommerrille. Wearer, C C 

Kaye. Sioussat Thom. 

American Political and Constitutional History: Dr. 

Stein EB. Wednesday and Friday, 12 m., Room 24. (27). 



Brent 

Clarke, G. M. 
Dieffenbach. 
Ferguson. 
Fowler, L. H. 
Garrett R. 
Gemmill. 



Gordon. 

Hammond. 

Hubner. 

Kalb, C. W. 

Kennard. 

Mcintosh. 

Miller, F. O. 



Motley. 
Myers, 8. B. 
Myers, W. 8. 
Palmer, E. L. 
Palmer, JjB.. 
Rickey. 
Robinson, E. A. 



Seth. 

Sommerrille. 
Stewart, W. P. 
Thom. • 
Ulman. 
Willms. 



Mon- 



English Constitutional Law and History : Mr. Lee. 

day and Tuesday, 12 m., Room 20. (24). 

Brent Gordon. Miller, F O. Robinson, R A. 

Clarke, G. M. Hammond. Myers, 8. B. Seth. 

Dieffenbach. Hubner. Palmer, E. L. Stewart, W. P. 

Ferguson. Kalb, a W. Palmer, J. H. Talty. 

Fowler. L. H. Kennard. Payne. Ulman. 

Gemmill. Mcintosh. Rickey. Willms. 



Philosophy. (59 students). 

Classes meet in Room 12, McCoy Hall. 



History of Philosophy : Professor Griffin. 

Cator. Motley. ' Paine. 

Ewing. Osmond. Rosenau. 

Guttmacher. 



Friday, 3 p.m. (9). 

Schanfarber. 
Smith, E. A. 



Deductive and Inductive Logic: until December 24: Psy- 
chology : January 1 to April 1 ; Ethics : after April 1: Professor 
Griffin. Daily, 11 a. m. Outlines of the History of Phi' 
losophy : Weekly. (50). 



Ballard. 

Bestor. 

Brent 

Browne, B. B. 

Cator. 

aarke, G. M. 

Cook, H. W. 

Dieffenbach. 

Dohme. 

Duffy. 

Ferguson. 

Fischer, J. 8. 

Fitzgerald. 



Fowler, L. H. 
Francis, W. W. 
Gordon. 
Hammond. 
Harry, P. W. 
Hirshberg. 
Hodges, C. S. 
Hubner. 
Jones, A. D. 
Jones, R. H. 
Kalb, C.W. 
Kennard. 
Lehr. 



Lucke. 
Mclntoeh. 
Miller, F. O. 
Miller, B. D. 
Myers, 8. B. 
Osmond. 
Palmer, J. H. 
Pender. 
Pyle. 

Renouf, V. A. 
Robinson, E. A. 
Scholl. 



Seth. 

Smith, F. W. 
Smith, R. M. 
Smith, V. E. 
Steams. 
Stewart, W. P. 
Stidman. 
Straus. 
Ulman. 
Whitehead. 
Wooldridge. 
Young. 



Draixdng. (79 students). 

Classes meet in the Howard Street building. Rooms 9 and 18. 

Freehand JOrawing: Mr. Whjtehan. Tuesday and Thursday, 
2-5 p. m. (62). 

Schermerhom. 

Shrirer. 

Smith S. P. 

Snarely, G. K. 

Stein, L. D. 

Taneyhill. 

Turnbull. 

Ver Planck. 

White. 

Whitman. 

Wight. 

Wingert 

Winslow. 

Wirt 

Wright, H. C. 



Abercrombie. 


Ember. 


Kerr. 


Altrater. 


Ewell 


Liddell. 


Anderson. 


Flinn. 


Lindheim. 


Baetjer, H. 


Foster, F. 


Loeb. 


Beeuwkes, C. J. 


Foutz. 


Mackall. 


Bern helm, B. M. 
Brady, J. H. 
Brooks, C. E. 


Francis, I. H. 


MarshaU, T. H. 


Glaser. 


McAll. 


Gminder. 


Moore, J. S. 


Burrell. 


Greene, J. D. 


Morrison. 


Clark, C. T. 


Griffin, J. W. 


Powell. 


Constantlne. 


Heyman. 
Hifi, H. D. 


Purcell. 


Crummer. 


Ramsay. 


De Grange. 


Hill, J. P. 


Ross. 


Diggs. 


Homer. 


Roulston. 


Donaldson. 


Hyde. 


Rous. 


Eager. 


James, K 
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MeehaiUeal Drawing : Mr. Okkb. MoikUt and Tncadar, 2-6 p. m. 
(J7). 

Annftroiif, J. B. C Kdmnndi. 

BsrteD. Everett 

Beele, B. B. Oonucfa. 

Beeavkee. B. K. Haldemen. 



Haalenbedc 

KhASa, F. B. 
Kenhner. 



Pender. 
Spencer. 
fljefj iene, J. C. 
Swaine. 



Forensios and Elocution. (i78 stodeots). 

ClfliMs meet in McCoy Hall. 

Woren^ietf: Third Year (SenaU) : Mr. Lee. Alternate Wednesdays, 
11 a. DL, DonoTan Boom. (52). 



BiOlanl. 

Beeto r. 

Brent. 

Browne, B. B. 

Clarke, 6. M. 

Clonet 

Gook.H. W. 

Dieflenbech. 

Dohme. 

Duffy. 

Fergoson. 

Fiecher, J. a 

Fitcgerald. 



Fowler, L. H. 
Francis, W. W. 
Gordon. 
Hammond. 
Hany, P. W. 
Harwood. 
Hlmbben. 
Hodges, C. & 
Hnboer. 
Jones, A. D. 
Jones, K. H. 
Kalb, C. W. 
Kennard. 



Lehr. 
Lncke. 
Mcintosh. 
Miller, F. O. 
MiUer, B. D. 
Myers, 8. B. 
Osmond. 
Palmer, J. H. 
Pender. 
Pyle. 
Bajner. 
Benouf, V. A. 
BoUnson, E. A. 



ScholL 

Seth. 

Smith, F. W. 

Smith, R. M. 

Smith, y. E. 

Steams. 

Stewart, W. P. 

Stidman. 

Straus. 

Ulman. 

Whitehead. 

Wooldrldge. 

Young. 



JP^orenHcs : Second Tear {Houee ofBepreeeniatives) : Mr. Lee. Alternate 
Wednesdays, 11 a. m., Donovan Koom. (51). 



Armstrong, J. B. C 

Bogue. 

Bruce. 

Chambers. 

Davidson. 

Downes. 

Fisher, F. C. 

Fooks. 

Fosnocht. 

Frank, S. W. 

Fren». 

OaddesB. 

Qemmill. 



Greenbaum. 
Greene, J. D. 
Grimes. 
Gnggenheimer. 
Hanna. 
Haskell. 
Jones, T. D. 
Joyner. 
Jungbluth, K. 
Jungbluth, M. 
Kalb. J. A. 



King, J. H. 

Kna|^. 

Krager. 

Kuirelmeyer, H. 

Lasenbf. 

Levering. 

Morgan. 

MulJen. 

Murkland. 

Palmer, E. L. 

Ramsaf. 

Bemsen, C M. 

Beymann. 



Kaoman, H. 
Keidel, A. 

EXocutian: First Year: Mr. Lee. Assembly Boom. 

Section L Monday, 9 a. m. (18). 

AbercromUe. Ewell. 

Adams, T. 8. Francis, I. H. 

Altvater. Glaser. 

Baetjer, H. Greene, J. D. 

Beeuwkes, C. J. Heyman. 

Seetum IL Tuesday, 10 a. m. (18). 

Clark, C. T. Marshall, T. H. 

Flinn. McAU. 

Gminder. Moore. J. S. 

King, J. H. Powell. 

Liddell. Bickey. 



BoUnson, G. C 

Boss. 

SmuU. 

Spilman. 

lUty. 

Taney hill. 

Tayeau. 

Thomas, B. H. 

Tobin. 

Yer Planck. 

Werbcr. 

Wright, A. 



Kerr, 
liodheim. 
Loeb. 
Bamsay, R. L. 



Schermerhom. 
Seth. 

TanerhilL 
TurnDull. 



(20). 



Secium in, Tharsday, 12 m. 

Bonchelle. Foster, F. 

Brady, J. H. Fouta. 

Breed. Gaddess. 

BurrelL Gardner. 

Donaldson. Griffin, J. W. 

Section IV. Friday, 1 p. m. (19). 

Anderson. Eager. 

Brooks, C. E. Ember. 

Cmmmer. Fischer, J. S. 

De Grange. Grimes. 

Diggs. HIU, H. D. 



Jones, T. D. 
King, T. H. 
Mackall. 
Morrison. 
Boulston. 



Hill. J. P. 

Hyde. 

PuroelL 

Boss. 

Bouth. 



Rous. 

Smith, & P. 
Ulman. 
Wingert 



White. 
Whitehead. 
Wight 
Wright, H. C. 



Shriyer. 
Smith. W. L. 
Ver Plsnck. 
Whitman. 
Winslow. 



Sioussat 
Smith, y. E. 
Wirt. 
Wright, A. 



STUDENTS IN THE JOHNS HOPKINS MEDICAL SCHOO 

Caitdidateb fob the Degree of M. D. 



Fourlh Year. (26). 



Baer, W. & 
Calrert, W. J. 
Cassidy^. J. 
Coe, J. W. 
Cox, W. 
Dawson, P. M. 
Elting, A. W. 



Brown, L. 
Brownell^. E. 
Buckler, H. W. 
Cole, R. L 
Davis, F. C. 
Davis, J. & 
Emerson, C P. 
Epler, B. N. 
Clanger, J. 



Akerman, J. 
Allen, H. W. 
Austin, M. F. 
Beale, A. E. 
Bettman,M. 
Brian, E. 
BrOUe, H. 
Bnmam. C. F. 
Chase, E 8. 
Chittenden, A. 8. 
Christian, H. A. 



Adler, H. M. 
Atherton, A. M. 
Baetjer, F. H. 
Baldwin, W.D. 
Berry, J. M. 
Bloombergh, H. D. 
Boelev, J. R. 
Bunting, C. H. 
Butler, J. I. 
Carey, H. W. 
Chowning,W. M. 
Comer, R. T. 
Comstock, E 
Connor, G. K 
Connor, R. 
Drake, G.S., Jr. 



Ford. W. W. 
Hastings, T. W. 
Herrick, A. B. 
Johnstone, M.M.S. 
Knox, J. H. M., Jr. 
Langfeld, M. 
Light, G. U. 



Lupton, F. A. 
Madison, J. D. 
Marshall, H. T. 
O'Conndl, D. M. 
Perkins, B. G. 
Porter, K. 



Third Year. (34). 



Evans, P. &,Jr. 
Folli8,R.H^Jr. 
Fulton, F. T. 
Gallai^er, J. D. 
Harris, H. 
Hoye, H. J. 
Ladd, I^ W. 
Litde, C. a 
Luetscher, J. A. 



Lvnch, F. W. 
Magee, C. L. 
Moore, H. M. 
Oliver, E. a 
Ottley, a W. 
Owsley, P. O. 
Pleasant8,J.H.,Jr. 
Rosenheim, S. 



Second Year. (44). 



Dancy, W. R. 
Eggen, A. H. 
Evans, H. C 
Fairbank, R. 
Farrar, C. B. 
Fisher, A. L. 
Fisber.W. A., Jr. 
Fletcher, H. 
FUnt, J. M. 
Healy, W. P. 
Hendrickson,W. F. 



Hewlett, A. W. 
Kellom, W. C 
Kye8,P. 
Lewis, W. H. 
Little, H. W. 
liOweU, E. L. 
MacCallum,J.B. 
Marvell, M. W. 
Meltzer, C. R. 
Mosher, C. D. 
Myrick, H. G. 



Pratt, J. H. 
Sands, a 
Schenc^B.! 
Steiner, W. B 
Walker, E. 6 
Whitzidge^ 



Sampeon, ^ 

Steensland . 

Stone, W. 
Strobel, 
yeriioeff, ] 
Williams, 
Wyckotr, t 
Yates, L. 



Odell,A. _. 

Band, R. 

Reed,D. 
Rusk, G. 
Sabin, FV«J^ 
Sowers, 
Stone, 
Thayer, - 
Warren, - 
West. J. 
Woolley 



First Year. (63). 



Dutcher, A. 
Fowler, H. A. 
Gay, F. P. 
Ghio, J. B. 
Graham, N. D. 
Hall, G. W. 
Hamman, L. y. 
Hastreiter, R. F. 
Hathaway, J. H. 
Hitzrot, J. M. 
Holden. G. R 
Hume, E. H. 
Johnston, W. B. 
KaufAnan, B. B. 
Kaufman, H. M. 
Kimball, A. H. 



Lamson, T. 
Lewis, D. M. 
Long, M. 
Longcope, W. T. 
Lvle, A. G 
Maddren, W. H. 
Manwaring, W. H. 
McKeough E. P. 
Moore, E. S. 
Parker, H. P. 
Pulien, F. K. 
Rubel, M. J. 
Rushmore, S. 
Russ, R J. 
Salter, J. a 
Simifl, M. P. 



Slemc 
Smith, 
Spratt, 
Stein, »-_ 
Steinfel-c3. 
Swett, CX 4J 
Ulrich. — 



Ulrica, .£1. 1 
Underkiii, j 
Walker, rf j 
Warfieid,t. 
Warren. G. tt 
Watts, S. H. 
Wells, B. A. 
Wells, M. 
Winne,aK.,j 



Physicians attending Special CJgurses. (9). 



Behle, A. C. 
Carpenter, F. A. 
Cone, C 



Currie, W. L. 
Feam, T. 



Latimer, C. W. 
McCaUa, I^ P. 



Neebitt, & 
Wyeth, M. C. 



During the months of May and June, 1897, the Special Goonee ft 
Gradnates in Medicine were attended by 58 physicians. Their names ai 
given in the first edition of the Annual Register, 1897-98, now ready. 



THE JOHNS HOPKINS UNIVERSITY. 
AUTUMN ENROLMENT. 



Philosofhical Department 

Graduates, . - - 
Undergraduates, 
Special, - - - 



Not. 12, 1896. 
206 
144 
32 



Not. 16, 1897. 
208 
163 
33 



Mkdical Dkpabtmxnt: 

Candidates for M. D. : 
Fourth year. . 
Third year, 
Second year. 
First year. 

Doctors of Medicine, 

Total, 



382 



394 



17 
29 
86 
42 




26 
34 
44 
63 




The above enumeration does not include all the attendants on special 
oouisee of instruction given to Doctors of Medicine. 



Vacancies in the Hopkins Scholarships offered to graduate stoden 
from North Carolina and Virginia have been filled as follows : 

Honorary: 
W. Blullihen, of Virginia. 

Ordinary: 
H. Canter, of Virginia. W. C. Coker, of North Carolii 

The Ordinary Hopkins Scholarships ofifered to newly -entering matric 

lated students from Maryland have been awarded, after a competiti 

examination, as follows : 

J. W. Griffin. E. P. Hyde. F. P. Rous. 

J. H. Eager, Jr. C. J. Beeuwkes. C. E. Brooks. 



A course of twelve lectures by Professor W. K. Brooks on the Prin 
pies of Science as illustrated by Zoology began November 29, and n 
continue till December 16. 



A course of laboratory work in Botany will be ofiered during the win 
term of the present year. Those interested may obtain further particul: 
from D. S. Johnson, Ph. D., Adam T. Bruce Fellow, Koom 16, Biologi 
Laboratory. 
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LECTURES OPEN TO THE PUBLIC DURING THE 

SESSION OF Z897-98. 

[The Trustees of the Johns Hopkins UniTersitj, in a desire to extend as 
far as thej can the influence of the foundation, haye decided to open to the 
public, during the current year, as heretofore, certain courses of lectures. 
It must be remembered that these are academic lectures, primarily intended 
for the instruction of students, and that thej are supplementary to courses 
which are here in progress. Seats are therefore reserved for members of 
the Uniyersitj, who are usually so occupied that they cannot take their 
places until the last moment. Other hearers, understanding this regula- 
tion, are required to respect it by leaving the reserved seats free until the 
lecture hour. In most cases, cards of admission will not be needed. If 
there is likely to be a crowded room, tickets of admission will be issued, and 
these must be obtained in advance and shown at the door. Further par- 
ticulars will be made known from time to time.] 

I. 

In connection with the classes in the history of Eastern Asia, lectures 
have been given on certain aspects of Modem Japan. 

David Murray, Ph. D., LL. D., of New Brunswick, N. J., late Adviser 
to the Japanese Minister of Education, gave two lectures on Education in 
Japan, November 15 and 16. 

Professor K. Mitsukuri, Ph. D., one of the Japanese Delegates to the 
recent Washington Conference on the Seal Fisheries, a graduate and for- 
merly a Fellow of this University, gave two lectures on the University of 
Tokyo and on Recent Changes in Japan, November 17 and 18. 

Mr. Kokuro Nakaseko, a graduate student of the University, gave an illus- 
trated lecture on Contemporary Japan, November 19. 

IL 

The seventh course of TurnbuU memorial lectures upon Poetry will be 
delivered in the latter part of March by Professor Charles R. Lanman, Ph.D., 
once a Fellow and an Associate of this University, and now Professor of 
Sanskrit in Harvard University. He has been for several years Secretary 
of the American Oriental Society, and is one of the most distinguished 
students of Sanskrit literature in this or any country. 

The subject will be " TRe Poetry of India,'' and it will be treated in eight 
lectures, from March 21 to April 1. 

in. 

Provision is made from the income of the Donovan foundation, for sev- 
eral courses on English literature. 

1. Mr. Richard Burton, of Hartford, Conn., a Doctor of Philosophy of 
this University, well known as a writer of poetry and prose, will deliver a 
course of six lectures on ** The Modern Novel/' from January 3 to 13. 

2. Professor William Knight, LL. D., of the University of St. Andrews, 
the biographer of Wordsworth, and editor of the latest and most complete 
edition of the writings of that poet, will deliver three lectures on Wordsworth 
and his contemporaries, Coleridge, Shelley and Keats. This course will be 
given March 9, 10, 11. 

3. Rev. Henry Van Dyke, D. D., LL. D., of New York, the well-known 
preacher and poet, will give three lectures March 15, 17, 18. His subject 
will be "Three Nineteenth Century Poets and Prophets, — Wordsworth, 
Browning, and Tennyson." 

4. Professor Woodrow Wilson, of Princeton University, an alumnus and 
for many years a lecturer in this institution, has been invited to deliver 
several biographical lectures on certain recognised leaders of political 
science. 

IV. 

Rev. Professor T. K. Cheyne, D. D., of Oxford University, Oriel Professor 
of the Interpretation of Holy Scripture, and Canon of Rochester, will de- 
liver six lectures on " Phases of Jewish Religious Life after the Exile," 
from January 4 to January 21. 

Thb course has been arranged through the American Committee for 
Lectures on the History of Religions, organized in 1892 for the purpose of 
encouraging the intelligent study of religions. Professor Cheyne is one of 
the leading Biblical scholars of the day. Among his works are Studies of 
the Psalms; the Prophecies of Isaiah, Jeremiah, etc. 



PROCEEDINGS OF SOCIETIES. 

SeienHfUs AssoeiaHon. 

October 21, 1897.— Annual baainees meeting. Officers for the ensuing year were electf 

as follows : 
President, Professor Ira Remsbv ; I'ice-Prendent, Professor William H. Howbli 

Secretary, Dr. Charles L. Poor. 
November 23.— One hundred and thirty-fourth regular meeting. The following eon 

munication was presented : 
The Yerkes Observatory and the Ezerdsee held in connection with its Dedicatk) 

by Charles L. Poor. 

l^hUotoffieal Assoelation. 

October 15, 1897.— One hundred and sixtieth regular meeting. Professor Gildersleei 

in the chair. Forty-eight members were present 
Papers read: 

Some Gleanings from Terence Manuscripts, by M. Warrem. 

The Participle in Hesiod, by G. M. Bolliivo. 
November 19.— One hundred and sixty-first regular meeting. Professor Gildersleere 1 

the chair. Thirty-one members were present 
Pi^rs read: 

The Sources of Davenant's "Albovine" and "Siege of Rhodes," by K. Campbkl 

The Arrangement of the Fables of Marie de France, by M. P. Brush. 

HUtoriral and l*olitieal 8ei*-nee Ansoeiation. 

October 8, 1897. 

Local Observations in England and Scotland, by F. R. Jones. 

Summer Studies in France and Switzerland, by J. M. Yinckht. 

A Vacation in Berlin, by Sidney Sherwood. 
— Materials for Southern History in State Libraries, by J. C. BaIiLAOH. 
October 22. 

An Oxford Summer MeeUng, by F. R. Jon^. 

The I.«st Work of Herbert Tuttle, by L. F. Schmeckebier. 

The House of Arundel, by St. G. L. Sioussat. 

Greater New York and its Street Railways, by T. S. Adams. 

The Scholar and the State, by J. R. Ewimo. 
November 5. 

Memorial Sketch of Justin Winsor, by H. B. Adams. 

An Edinburgh Summer .Meeting, by H. B. Adams. 

The Gold Fields of Alaska, by C. W. Sommerville. 

The Andrews Case at Brown University, by C. H. Brough. 

Lecky's " Democracy and Liberty," by G. L. P. Radcliffb. 

Schouier's " Constitutioual Studies," by C. Snavely. 
November 19. 

The Monetary Situation, by J. H. Hollander. 

Social England, by St. G. L. Sioussat. 

Commercial Education in Europe, by D. E. Motley. 

Socialism and SUtistics, by W. S Myers. 

The Historical Archives of Lombardy, by R. Garrett. 

Some Great Trusts, by W. T. Thom. 

Bibliography of Education, by W. S. Drewry. 

Naturaiisis' Field Club. 

October 12, 1897.— Election of Officers :— 

President, B. W. Barton ; Vice-President, G. A. Drew ; Secretary, C E. Water: 
Chairman SSoologUml Section, Geo. Lefevre ; Chairman Botanical Section, D. 
Johnson ; Chairman Geological Section, A. G. Leonard. 
Papers and Reports : 

Abundance of Fern Spores, by C. E. Waters. 

Sterculia platanifolia, by J. H. Brummell. 

Blue-green Algae, etc., by D. S. Johnson. 
November 9. 

Collecting in Jamaica, by R W. Beroer. 

Abnormal Oaks, by J. H. Brummell. 

Young Men's Christian AssoeiaHon, 

September 25.— Opening of Levering Hall. 

October 4.— Reception to New Students. 

October 19.— University Settlement Meeting. 

November 2.— Mr. A. L. Seth elected Member of Executive Council. 

November 15-19.— Week of Prayer for Young Men. Short daily services, conducted I 

members of the Faculty. 
November 23.— Anniversary Address, by the Rev. Oliver Huckel. 



PUBLIC MEETINGS AND SOCIAL ASSEMBLIES 

Recently held in the University Buildings : 
A meeting in memory of Professor Humphrey and Dr. Conant, in the Donovan Roon 

October 3. 
A reception by the Young Men's Christian Association of the University to the student 

who have recently entered, in Levering Hall, October 4. 
A reception by the Graduate Students' Association, in Levering Hall, October 8. 
The annual meeting of the Maryland Homeopathic Medical Society, In Levering Hal 

< »ctober 19. 
A meeting under the auspices of the Poor Association of Baltimore in furtherance ( 

the project for establishing sewing schools, in Levering Hall, October 27. 
A session of the Maryland Public Health Association, in Levering Hall, Kovember 1! 
First annual meeting of the Maryland Conference of Charities and Correction, in McCo 

Hall and Levering Hall, November 22 and 23. 



Dbcbkbeb, 1897.] 



VNIVESSITT CISOULABS. 



SCIENTIFIC NOTES. 



The Epic and Attic Use of the Circumstantial Parti- 
ciple. By G. M. BoLLiNO. 

[Abatnct of m papsr nsd befon the OnlTenLtf philologlaa Aaaoditiaii, Octobsr 19, 

The origin of the cIbbb ot wonk that we call participles muEt be soaght 
for in the adjective. — Paul, Principien der Sprachgeschichte, p. 308 ; Brug- 
mann, Qrund. II, 43S; Gr. Gram., 106; DelbrQcli, Vgl. Syntax, 1, 477. A 
clasa ot sdJectiTal lormations that have the appearance of being formed 
from the present or aoriet stem ai well sb from the verbal root, could set 
the pattern for other analogical formationB from the different ten»e steme, 
and in this waj we should obtain a clv« of adjectival words in which the 
idea of time, wbicb ia only implied in the adjective proper, would be ei- 
plicitly expreaaed, so that these words would come to dedignale an attribute 
that 'a temporallj limited from the point of view of the speaker, and in 
thia wa7 would approximate lo the nature of the verb. In other worda the 
participle ia an adjective with a richer content of meaniog since it brings 
from iu aoociation with the verb the diatinction of voice and tense and the 
power of verbal r^men. The adjective represents a qualitj at reel, the 
participle represents a qualitj in motion, and the difference between the two 
ia a difference in the d^ree of mobility. — Cf. Schroeder, 01>er die formelle 
Unleracheidung der Redelheile, p. 80. 

The special value of this formalion Is, as Paul points out, that it allows 
aa to use the expreaaion of an event in the form of an attribute. In thia 
way it becomea an easy means for giving the subordinate details, the atten- 
dant circumatancea of an action, without bestowing upon them a prominence 
that would distort the perspective; or, to phrase it differently, the parti- 
ciple serves lo color while the finite verb gives the outlines of the action. 
— Cf. Dr. Gildertleeve, Pindar, cix; A. J. P., IS, 137 ff. This is the 
original function of the participle and the development of it in Greek is 
justly recognized by Jolly— eee A. J. P., IX, 139 n.— as one of the chief 
factors that go to make up the superiority of the Greek language. 

The work — The Participle in Hesiod ' — of which thia paper ieasDmmary, 
was based on complete collections of the parliciple in Hesiod and in the 
Iliad. Its purpose was to see whether it oould not be shown that the Greek 
development of the participle was easentiall j poit-Homeric. Such a view 
of the development of the Greek participle is in opposition to the opinion 
expressed by Classen in his Beobacbtungen uber den homerischen Sprach- 
gebranch ; cf. eapeciully, p. 44, where he maintains that the Homeric use of 
the participle is in no respect inferior to that of the most highly developed 
Attic Proae. Classen's views have been criticised in detail by Dr. Spieker, 
A. J. P., VI, 310 ff. The chief reason for his lack of appreciation of the nature 
of the participle is his tendency towards "resolving'' the participle into a 
finite subordinate clause, a tendency which was due no doubt to the poverty 
of the German language in participial conslrnctiona that Clanen himself 
lameDL^ and from which Vogrini seems to have best succeeded in freeing 
himself. Cf. p. 878, when he waives all " resoEutions " of the participle aa 
purely logical operations ; p. 218, when he speaks of the concessive sense of 
the participle as existing for our feeling for the language. 

The original function of the participle was to express the aubordinate 
details, the attendant circumstances of an action. The circumstances may 
■tand In difibrent logical relations (o the main action of the sentence, but 
none of these relations ever receives formal expression in the participle 
except the relation of time. Originally, even Ihis was no exception, for the 
tense of the participle exproaed at first merely the " kind of time " of the 
aubordinate action and not its temporal relation lo the main action, since 
tbe notion of priority was not inherent in the aorisl and was not completely 
attached to it until aAer the Epic period, as is shown by the use of Ihe aorist 
participle in Epic poetry to express actions contemporary with the tense 
of the leading verb. Cf. Seymour, On the Use of the Aorist Participle in 
Greek; Trans. Am. Phil. Ass., 1881, pp. 88-96; DelbrQck, Vgt. Syntax, 
% 482. Nevertheless under the presture of the needs of translation into 
langnagea that are inferior lo tbe Greek in their participial construction, 
grmmmariana have become acenatomed to take these logieal relations as tbe 

from The Catholic UnlTerslti' B(il]etlu,V(>]. m, pp. 421-471, WMhlngtou, 



basis of Iheir classification of the participle. Vogrinz is undoubtedly right 
in breaking from Ibis tradition, only he might have gone farther and de- 
clared such rcBolntions to be injurious as tending lo deaden ihe feeling for 
the difference between the participle and the finite subordinate clause. 

Paul— p. 158 of the translation- lays down the principle that we cannot 
"maintain that the participial conslructiou in itself admits of different 
meanings— t. s., that it denotes now the reason, now the condition, now an 
opposition, etc. These relations remain in each case only 'occasional' and 
'accidental.' " However, tbe participle is freely used in English, and still 
more freely in Attic Greek where the speaker inlendi that the hearer shall 
infer one of these logical relations, and we may then speak of the "use 
of the participle for sbridging the sentence, that is, for representing tempo- 
ral, causal and relative clauses " (Dr. Gildersleeve, A. J. P., IX, 138 n), of the 
participle as a conscious shorthand substitute for a subordinate clause. 

As the intentional use at Ihe participle in thia way becomes more con- 
scious, there wilt be a growing tendency to make the desired inference more 
unmisUkable by the addition of particles to designate the relation between 
the main and subordinate actions. We should then recognize that the 
parliciple is a second stage of development behind which there is the possi- 
bilily of a third. Fur the "occasional" use may pass into a part of the 
"usual " signification of the form, the particles may be felt to be unnecenaiy, 
and the participle may iben be employed to apreti of ittt^ the logical rela- 
tion between main and subordinate action, though it is evident, of course, 
that if several of the participial constructions passed into this stage of 
development, there would result s statu of confusion that could not long 
maintsin itself in any language. 

It is in the development along these tines of the participle aa a subetitule 
for a subordinate finite clause that the greatest and most essential difference 
between the Epic and the Attic use of the participle exists, Seymour calls 
attention to tbe fact that Homer frequently employa the finite verb where 
Attic prose wonld use tbe participle, e. g. 

A 468; airip /■<( fi' tStarra leal eiiKaxirat rftBJXorro 

instead of t{i(Ji/itrot kbI rptBa^^M"" : and conversely we may say that while 
a sentence like "if you do not think of Sight you will save tbe people" may 
be rendered inio Attic by the participle, in Epic it can be expresrad only by 
a finite subordinate clause. The extent of this difference ia shown by the 
following figures : in Euripides — see Lodge, Participle in Euripides — the 
circumstantial participlee, tbe participles that are not used as abridgments 
of temporal, causal, or conditional clauses, amount lo only one-fifth of the 
total number of iMrticiples. In Hesiod — in spite of the fact that he ia 
exceedingly fond of the adjectival use of tbe participle — they constitute 
considerably more than half the total. This shows that the reason why 
Epic poetry can employ the subordinate finite clause where Attic prose uses 
the participle and yet not become araiometochic, is because of the freer use 
of the pure circumstantial participle, and in this is to be found one of 
the main causes for the swiflnera and vividness of Epic narrative. Even 
after making liberal allowances — which are necessary on account of the 
subjective nature of the work — for differences in drawing the line between 
circumstantial participles and thoae that are suhslitutes for subordinate 
clauses, the fact remains that we have here a difference in the syntax of the 
two periods which is fundamental and charaderiitlc. 

Tbe difference that is indicated iu this way is borne out by a detailed study 
of the different constructions. The adversative participle is the one that 
established itself most firmly in Greek, and that it must have done so at an 
early period Is shown by tbe fact that it has become the chief mode of 
expression fur the adveiaative relation. Accordingly, it is not surprising to 
find it in the Homeric poems in the second stage of its development, freely 
used with particles to make the meaning unmistakable. Later, these warning 
particles are felt to be unnecesssry, snd tbcn it may be fairly claimed that 
the adversative relation ia felt lo be a part of the usual signification of 
the participle. The following table will show the difference between the 
Epic and Attic usage : 

II. Od. Hes. Eur. Xen. An. 

With particles, 160 104 16 36 14. 

Without parUdes, 32 39 1 414 63. 
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In this connection it may be well to call attention to the range of jco/vcp 
in the Orators : Antiphon, Andocides, Lysias, Hyperides and Deinarchos 
do not use it at all (2.6; 6.11, belong to Pseudo-Ljsias). Isaeos 6.54 and 
Lycargos 75 have but one example ; Aeschines has two 1 .45, 167. Isocrates 
nses it in his letters 2.14 ; 4.1, 8 ; 9.16, and in passages of a similar character 
in his speeches 9.11 ; 11.9 ; 121 ; 15.11, 272, 320. Demosthenes is freer in 
hisusage.^ 

Of the remaining constructions, the finite temporal clause is the one which 
the participle could replace with the greatest ease, because it contains in its 
tense an explicit designation of time. For this reason also it is especially 
hard to determine when the participle is merely circumstantial and when 
the author employs it with the intention that his audience shall infer the 
temporal relation between the two actions. There are in Hesiod about 
fifty examples in which the participle seems to be used to date as it were 
the time of one action with reference to another, and the construction seems 
to be in about the same state in the Iliad. There is, however, one test 
which is not subjective and which shows clearly the difference between 
Attic and Epic — the use of particles to make the inference unmistakable. 
Kuhner, Kriiger and Goodwin declare that this is frequent in Attic, while 
in Epic we have only a few examples, generally from the Odyssey and the 
latest parts of the Iliad. 

The causal and conditional uses of the participle are even rarer, and it is 
to be noted that there is not a single case in which a particle is employed 
to render the inference of such a relation unavoidable. The use of the 
future participle to express purpose is, as well known, confined to verbs of 
motion — the construction with &s that afterwards becomes a form of oratio 
obliqua is unexampled. But it is interesting in connection with Hopkins' 
view (The Aryan Future, A. J. P., XIII, 1 ff.) that the future originally 
designated intention and not merely future time, to observe that the de- 
siderative participles are subject to exactly the same limitations. 

For the limitations of the gen. abs. I will refer to Dr. Spieker's article, 
A. J. P., VI, 810 fir., and merely call attention to the fact that the greater 
frequency of the construction in Hesiod contains an interesting confirma- 
tion of his theory of the temporal origin of the construction. Dr. Spieker 
observes, p. 342, "A number of the examples in Homer involve expressions 
of time as Krtos and iytavrov." Now the increase of the construction in 
Hesiod is due to the large number of similar expressions that were de- 
manded by the nature of his work ijous yttyofi^vTis, 4apos v4ov i<rrafi4voiOf 
fifiv&v 4p9iv6mwVf is r4\os i\06vro5 Otpfos, iiriirKofi4yay iviavr&v^ etc. 

But the most interesting proof of the undeveloped state of the participle 
as a substitute for a subordinate clause is to be found in the use of the parti- 
ciple with the negative. Originally the negatives oh and fi-fi were employed 
only with finite verbs, participles and infinitives being negatived by compo- 
sition with the negative prefix. Relics of this stage are to be seen in d^icwv 
htKai6iLtvos i^poy^oyrts and in the use of oH ^fii, Monro considers the 
first exception to this rule in Greek to have been the use of oh with the 
participle, a usage which he declares is well established in Homer. 

The use of oh and /a^ with the participle can have arisen in two ways : 
first, by displacement of the syntactical distribution ; and second, owing to 
the feeling that the participle was an equivalent for a subordinate clause. 
The examples in Epic poetry, which are not so frequent as Monro's state- 
ment would lead one to expect, show plainly that they are due to displace- 
ment of the syntactical distribution, and in most cases the manner of the 
change is still visible. Thus in a sentence like " he did not slay him playing 
the coward but [he slew him] standing in front of the Trojans," the negative 
which originally belongs to the verb tends owing to the contrast to be felt 
as belonging to the participle — " he slew him not playing the coward but 
standing in front of the Trojans." 

n 214. ivtX oC i KaKiC6fi(y6y yt Karinra 
iXKik vph Tp^ay ..... ^crrcwra. 

In this case, of course, the negative will be the negative that was used 
with the leading verb. This is of importance in determining the question 
whether the character of the leading verb can afifect the choice of the nega- 
tive of the participle, and as this is the first way in which the negatives oh 
and fiii come to be attached to the participle, the question must, I think, 
be answered in the afl&rmative. 



1 Dr. Bloomfield and Dr. Gildersleeve call attentioD to the fact that both in Sanskrit 
and in Greek the adyersative signification is the predominant one in the rarer absolute 
oonstniction— in the genitive absolute in Sanskrit and in the aocusatiye abeolnte in Qreek. 



The absence of the negative fifi with the conditional participle is evidently 
due to the fact that the ose of the participle as a substitute for a conditional 
clause had not yet developed, and it is for a similar reason thai other oom- 
binations of the negative with the participle (except with the adT. part 
and where coming from displacement of the syntactical distribution) are 
extremely rare. Delbriick, Vgl. Syntax, 2, 531, argues rightly that the pard- 
ciple gives up its combination with the negative prefix as it appraadieB 
the nature of the finite verb. But the argument may be carried fitrther: 
in Attic prose the participle is found freely combined with the negatives 
that originally belonged to the finite verb, in Epic poetry we see only the 
beginnings of such a usage, and I think that we are justified in seeing in this 
difiference clear proof of a still farther advance of the participle towards 
the finite verb, or in other words of the development of the participle as a 
shorthand substitute for a subordinate finite clause. 



The Maryland and Virginia Boundary Controversy- 

By Louis N. Whealton. 

In some sixty pages, the author has told the story of the long contro- 
versy between Maryland and Virginia over their common boundary. Thii 
is the first complete account of the controversy which has yet been 
attempted, and together with the monograph, ''The Early Belatioos 
between Maryland and Virginia," by J. H. Latan^ Ph. D., forms a full 
history of interstate relations. 

This dispute arose about the year 1660 and continued until 1894, having 
the following points at issue: 

1. The western end of the line which was to divide Maryland and Vir- 
ginia was described, in the charter to Lord Baltimore in 1632^ as "the 
First Fountain of the Potommack." The Potomac river has two branches 
called the North and South branch respectively. Maryland claimed that 
the South branch was the ''First Fountain" and that the land between 
these two branches was hers. Virginia disputed this claim and pro- 
nounced the North branch to be the first source. The land between the 
two branches was, at last, yielded to Virginia. Maryland decided to 
acc^t the North branch as the true source, in the hope that an extensioQ 
westward would offset the loss of the land between the two branches. In 
this Maryland was disappointed, for Virginia insisted that Maryland 
should not only accept the North branch as the true source, but must also 
begin her western boundary at the Fairfax stone. This stone was planted 
several miles from the headwaters of the North branch, and when Mary- 
land, in 1852, agreed to this site as the beginning of her western boundary, 
all hopes of westward expansion were abandoned. The Civil War came 
on, and West Virginia fell heir to this boundary difficulty with Maryland. 
The line between Maryland and West Virginia has not yet been located. 

2. Maryland claimed also the entire Potomac river under her charter. 
Virginia disputed the claim on similar ground. A Board of Arbitraton 
marked out the boundary, in 1877, and gave the river to Maryland, a> 
that Maryland's southern boundary to-day is to the southern bank of the 
Potomac. A notable event, in the history of this portion of the boundaiy, 
was the "Compact of 1785." The Articles of Confederation had made no 
provision for federal control of commerce or the regulation of intentate 
traffic. Maryland and Virginia agreed to certain commercial legnlationi 
known as the " Compact of 1785," and this action brought out clearly one 
of the chief weaknesses of the Articles of Confederation, and was the pre- 
cursor of those conventions which led to the formation of our present 
Federal Constitution. 

3. The place where the boundary between the two colonies shonld 
strike the eastern side of the Chesapeake Bay, was called '* Watkin^ 
Point," by the charter of 1632. The location of this point was in dispute 
from 1660 to the final settlement in 1894. Virginia claimed that the 
point was farther north than it is at present, while Maryland held it to be 
about where it is now. When the arbitrators located Watkins* Point on 
the map they conceded Maryland's claim. 

4. Maryland and Virginia had entered into the agreement known a 
the "Compact of 1785," for the protection of shipping and punishment of 
crimes upon the waters which formed their common boundary. About t 
century afterwards, Virginia excluded Maryland from taking oysters ■ 
Pocomoke Sound. Maryland claimed a right to these oysters^ in commoi 
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with Virginia, under the terms of the " Compact.'' These oyster beds had 
become very valuable, and were estimated at this time to be worth twenty 
millions of dollars. The Supreme Court of the United States was appealed 
to and asked to construe the agreement of 1785 upon the point in question. 
This the Court did in 1894, and the decision was that the '* Compact of 
1786'' gave Maryland no right to take oysters in Pooomoke Sound. The 
Board of Arbitrators, which had been agreed upon by the two States and 
which had settled the dbputes as to the Potomac and Watkins' Point, had 
failed, in their award of 1877, to define accurately the term "head land." 
Upon the meaning of this word grew up a large part of the dispute which 
was settled by an appeal to the *' Compact of 1785" and the decision 
of 1894. 

The sources for the above were chiefly the various boundary reports and 
acts of legislatures in each State. Manuscript material, comprising the 
McDonald and De Jarnette Papers at Richmond, was also consulted upon 
the main points in the early part of the dispute. 

Maps accompany the monograph, so that the various changes in the line 
and conflicting claims are made plain. 



Early Development of the Chesapeake and Ohio 
Canal Project. By George W. Ward. 

About 1748, the Ohio Company was chartered by Virginia for the pur- 
pose of taking possession of a large tract of land in the valley of the Ohio 
upon which had already been turned the covetous glances of the French 
from Canada. The Ohio Company at once established a trading post on 
the site now occupied by the city of Cumberland, whence an Indian trail 
led westward to the Ohio. 

In 1775, Braddock's route to Fort Duquesne was selected upon economic 
rather than upon military g^unds, hence the disastrous failure of the 
expedition. Governor Dinwiddle, of Virginia, and others interested in 
the Ohio Company were influential enough to procure the ordering of the 
Potomac route in order that their lands on the Ohio might be opened up 
by the road which Braddock would be compelled to make. In this way, 
as early as the beginning of the Seven Years' War, the Potomac route had 
become a factor in international politics. 

A system of internal improvement to be undertaken by the Federal 
Government was favored by every president of the United States from 
Washington to John Quincy Adams. Some of them, however, especially 
Jeflferson and Madison, believed an amendment to the constitution neces- 
sary to confer upon Congress the right to undertake such a system. But 
sach an amendment, though several times proposed,,wa8 never received 
with favor, and in 1817 Congress passed an act for the inauguration of a 
system of internal improvement by the Federal Government without an 
amendment. The bill was promptly vetoed by President Madison, and 
for several years afterward little was done by the Federal Government in 
the matter of internal improvement. The National Road was the standing 
argument against the necessity of an amendment, while the fri&nds of 
internal improvement urged the right of Congress to provide for the 
national defense and to regulate commerce as conferring the necessary 
power upon the Federal Government. 

Meanwhile, there had sprung out of the failure of the Potomac Company 
an independent movement for a navigable canal from tidewater in the 
Potomac to the Ohio, and ultimately to the Great Lakes. To mature the 
necessary plans a convention, since known as the Chesapeake and Ohio 
Canal Convention, assembled in the hall of the Supreme Court in the 
Capitol at Washington in November, 1823. In this way the attention of 
the Federal Government was again called directly to the subject of 
internal improvement, and, upon the recommendation of the President, 
Congress passed an act, 1824, authorizing the creation of a United States 
Board of Internal Improvement. The surveys for the proposed Chesapeake 
and Ohio Canal were at once begun by the Board. 

As a further result of the Convention of 1823, the concurrence of 
Virginia, Maryland, Pennsylvania and Congress in a charter was secured, 
and in June, 1828, the Chesapeake and Ohio Canal Company was formally 
organized, Mr. Charles Fenton Mercer, of Virginia, being chosen presi- 
dent. Within a few weeks the Potomac Company transferred all its 
rights, privileges^ and franchises, by a deed of surrender, to the new com- 



pany, and, on July 4, 1828, in the presence of the members of the cabinet, 
those members of the diplomatic corps, who happened to be in Washington, 
and a great crowd of interested spectators, ground was broken for the canal 
by John Quincy Adams, President of the United States, who said, *' 1 con- 
sider this the most fortunate event of my life." 

On the same day, and perhaps about the same hour, ground was broken 
in Baltimore by the venerable Charles Carroll of Carrollton for the Balti- 
more and Ohio Railroad. A legal controversy between the rival enter- 
prises, begun two or three months later because the railroad was locating 
its line above Point of Rocks on the ground previously occupied by the 
canal, prevented either work from proceeding further than Point of 
Rocks until the final settlement of the controversy in favor of the canal in 
1832. By that time the Canal Company, which had been subjected to 
ruinous delay and heavy losses, had become bankrupt ; public opinion had 
decided in favor of the railroad ; Congress refused any further assistance to 
the Canal Company, and the project, like its predecessor, failed. The 
revival of the enterprise under the patronage of Maryland and in greatly 
modified form marks the beginning of a distinct history. 



The Labadist Colony in Maryland. By B. B. James. 

The Labadists were the earliest religious communal sect to be established 
in America. Bohemia Manor, in what is now Cecil County, Maryland, 
was the place of their settlement. Here they sought to develop the prin- 
ciples of their religion, which provided for a community of possessions, a 
system of vigorous self-denial and self-abasement, and the allotment of 
labor for the general weal, by the bishop as superintendent of the colony. 
In economic and disciplinary matters the power of the bishop was absolute 
and was often arbitrarily exercised. In matters distinctively spiritual he 
was assisted in his deliberations by a council of persons with semi-clerical 
functions, called *' Speaking brothers and sisters." To these latter, in con- 
nection with a class of Bible readers, was committed the care of the 
children of the community. 

Though not distinctively a millennial sect, Lisbadists cherished adventist 
hopes, which had an important influence in shaping their doctrines. 
Unworldliness was the key-note. This led to the belief that they consti- 
tuted the elect church in which alone was to be found salvation. In 
consequence of this belief it was made imperative that the novice, before 
being received into full fellowship, should leave husband or wife, as the 
case might be, if not of the Labadist persuasion. 

As Labadism was essentially a mystical form of faith, supreme reliance on 
the immediate communication of the Holy Spirit was a cardinal doctrine. 
Though the Bible was publicly read and expounded, yet it was believed 
that the Spirit was not dependent upon any medium of communication, 
and that without the aid of the Bible or any other intermediary agency, 
the soul of the believer could not fail to be immediately instructed in all 
sound doctrine. It was their accentuation of this tenet that led William 
Penn and his companions, Barclay and Keith, to make to the Labadists 
overtures of union with the Society of Friends. The mystical spirit of 
their faith led to peculiarities of teaching with regard to the Lord's 
Supper and the ordinance of baptism. 

The theology of the Labadists belongs to the Calvinistic school, though 
divergent in many particulars. It was founded on an abstruse system of 
particular and general covenants. The Labadist system received its 
contributions from three sources: (1) the personality of its founder, who 
contributed the mystical element; (2) rigid discipline and asceticism, 
which were derived from the Society of Jesus, and (3) theology, largely 
drawn from that of the reformed churches. 

The founder of Labadism was Jean de Labadie, a French mystic, born 
at Bordeaux in 1610. He received his education at a Jesuit college and 
united himself with that order. He successively became a Jansenist, a 
Carmelite and a Protestant minister. He acquired celebrity as a preacher 
of great eloquence in his Protestant connection, and his name became 
famous in all the Protestant countries of Europe as that of a remarkable 
preacher and profound theologian. He attracted the attention of the 
theologians of Utrecht, and for a time it seemed that he would be the last 
expression of the evangelical party in the Reformed Church of the 
Netherlands. Voetius and Lodenstine, the eminent theologians of the 
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University of Utrecht, who stood for the Voetian as opposed to the Cocceian 
theology of the church — representing respectively the Aristotelian and 
Cartesian schools of Philosophy — hoped that in Labadie would be found 
the practical reformer who should apply their tenets to the renovating of 
the church. 

Having become seriously involved with the Reformed Church, Labadie 
ultimately became the founder of an independent church which he styled 
the Evangelical. It was this church which, after great vicissitudes, became 
established at Harwood, Friesland, where its peculiar system was more 
perfectly wrought out, and whence were sent those colonists who settled 
on the soil of Maryland in 1683. 

Bohemia Manor, the place of the settlement, was the estate of Augustine 
Herman, a Bohemian adventurer, who had received from Lord Baltimore 
extensive tracts of land in what is now Cecil County, Maryland, and 
New Castle County, Delaware, in consideration of drawing for Lord 
Baltimore a map of Maryland and Virginia to assist him in the settlement 
of the boundary disputes between the two colonies. 

The Labadist colony never numbered much more than a hundred 
persons, and in half a century from its founding it had become extinct. 
Its rigid discipline, its asceticism and its seclusion prevented it from attaining 
any extensive growth or exercising any commanding influence, while 
eoonomic advantage gradually came to supplant religious motive. Yet a 
number of families of distinction in Maryland affairs derived their origin 
from the colony. Of these may be mentioned the Bayards and Bouchelles. 



On the Study of Natural History in Japan. By K. 

MiTSUKURi (Pb. D., Johns Hopkins), Professor of Zoology in 
the University of Tokyo and President of the Tokyo Zoological 
Society. 

(Reprinted from Introduction to Annotationes Zoologicae Japonenses, YoL I, 1897.) 

** It is prohahly unknown to most persons in the West that early in the 
eighth century of the Christian era there was already established in Japan 
an Imperial University with four departments, — Ethics, History, Juris- 
prudence, and Mathematics — and with the prescribed number of four hun- 
dred students. There were also at the same time a bureau devoted to 
Astronomy, Astrology, Calendar-Compilation and Meteorology, and a Medi- 
cal College with professors of Medicine, Surgery, Acupuncture, Necromancy 
(the art of healing by charms), and Pharmacology. The last-named branch 
of study included the collection, cultivation, and investigation of medicinal 
plants, and thus a considerable amount of botanical knowledge must already 
have been acquired by that time. Toward the end of the ninth century, 
when a catalogue of books existing in Japan was compiled by the order of 
the then reigning Emperor, the Imperial library was found to contain 
16,790 volumes, divided into forty departments, — and this in spite of a 
disastrous fire of some years previous. Among the medical works were 
some with very modern-sounding titles, such as " The Curing of Diseases 
of Women," and "On the Methods of Healing Diseases of the Horse." 
Japan in those early days derived its culture from India, China, and Corea, 
but the details above enumerated clearly show that educated society must 
already have attained a high degree of civilization. 

"Coming to more modern times, it is known that during the long peace of 
two hundred and fifty years which the rule of the Tokugawa shoguru secured 
for Japan, literature, the arts, and all peaceful industries were developed 
with remarkable vigor and rapidity, and that the study of Natural History 
shared in this progress. Apart from that innate love of Nature and the 
natural which was ever showing itself in poetry and other arts, the study 
of natural products was always pursued, ostensibly with the purpose of col- 
lecting materia medica^ or of discovering things that might be used as food 
in case of a famine, or of identifying objects mentioned in the Confucian 
classic, "Shi-King." But it is not difficult to perceive that naturalists 
looked in reality beyond these simple or utilitarian ends, and investigated 
animals and plants for their own sake, although the principal aim of their 
researches seems to have been the comparatively barren one of establishing 
a relationship between Japanese products and those described in various 
Chinese works on Natural History. «»»«»♦ 

"With the Restoration of the Emperor to his full power, in 1868, came 
the wholesale reconstruction of all political institutions, and the country 



has been, and is still, going through such a social reyolutioQ as has seldoi 
been witnessed in any part of the world. Along with many other thing 
the old school of Natural History was swept away, as chessmen from tli 
board at the end of a game. So far as our science is concerned, there is 
complete break at this period. The modern school of Zoology dates froi 
the appointment of Prof. E. S. Morse, of Salem, Mass., U. S. A., to the chai 
of Zoology at the University of Tokyo, in 1877. His indefatigable leal an 
genial manners won many friends for the new science among all classes \ 
society, while his lectures, popular or otherwise, drew attention for the fin 
time to the immense strides which our science, under the stimnlus of Dai 
win ism, was making in the West. He, with a few students under him, all 
soon had in working order a tolerably good museum — the nucleus of tl 
present Zoological and Anthropological collections of the Scienoe College 
It was also during his stay and through his care that the Tokyo Biologia 
Society, from which the Tokyo Zoological Society is directly deaoended, wi 
first organised. It is truly wonderful how much he accomplished in tli 
brief time he was in Japan. On the return of Prof. Morse to America, \ 
was succeeded by Prof. C. O. Whitman, now of Chicago. It was the latt< 
who first introduced modern technical methods. These two American 
thus stood sponsors to the modern school of Zoology in Japan. 

" Since 1881, the development of Zoology in this country has been entire) 
in the hands of Japanese. The spirit of earnest study which signalised tk 
Natural History School of the pre-Restoration days is happily revived, bi 
with higher and wider purposes, and with greater facilities for snec cssfi 
attainment. Though only twenty years have passed since the ^new depar 
ure," a vigorous school of Zoology has already sprung up. I shall perha] 
not be overstepping the bounds of modesty if I say for my cor^rh^ that 
more earnest, more enthusiastic, or more industrious set of men could wit 
difficulty be found anywhere. 

"There can be no doubt that the establishment of the Marine Station i 
Misaki by the Imperial University, in 1887, gave a great impetus to tl 
study of Zoology in Japan. Situated at the point of the peninsnla juttii 
out between the fiay of Sagami and the Bay of Tokyo, it has access i 
localities . long since famous as the home of some remarkable forms of ao 
mal life. Along the coast, all sorts of bottoms are found, yielding a ric 
variety of animal forms, while the hundred-fathom line is within two < 
three miles of the shore, and depths of five hundred fathoms are not vei 
difficult of approach. The existence of a remarkable deep-sea faona i 
these profounder parts has been ascertained within the last few years, ai 
zoological treasures are now being constantly hauled up. The great ** Blac 
Current" {Kuro Shiwo) sweeps by, not many miles out, and a branch of 
often comes into the very harbor of Misaki, gladdening the heart of tl 
Plankton explorer. Face to face with this inexhaustible treasury of an 
mal forms, the zoologist will have to possess unusual powers of self-restrain 
indeed, not to grow enthusiastic over his science. 

" The prospects of our science in Japan have never been brighter thi 
they are at this time. All its main branches, including applications < 
it to practical purposes, such as Fisheries, Sericulture, Entomology, eU 
are noi^ fairly represented. Each year will see gradual additions to tl 
specialists of different groups, as the number of graduates from the Imperii 
University increases. The Marine Station at Misaki, which has becon 
too small for our growing body, will be removed within the present year i 
a new site, about two miles north of its present location, and its accommod 
tions will be considerably enlarged. While perhaps not essential to tl 
pursuit of science, the extreme beauty of the situation, which commands 
matchless view of Fujiyama and the Sagami Bay, will certainly not le« 
its attractions ; and an additional charm to those who are interested in tl 
heroic achievements of the past may be found in the associations with whic 
the spot abounds, as the ancient stronghold of a mighty warrior chieftai 
who was killed here in a desperate battle, after sustaining a long siege, ai 
whose spirit is believed by the populace still to haunt the scene of h 
former greatness. A proposed railway, passing near the new site, will briii 
the station within two or three hours of Tokyo. A number of teache 
scattered over different parts of the country are acting somewhat as sent 
nels at the outposts of our science, and doing good service in collecting as 
mals from different localities. Our field of activity has also lately bee 
suddenly widened by the addition of Formosa to the territory of Japan, an 
the work of a collector now on that island will, it is hoped, be but the for 
runner of many similar undertakings." 
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THE DEATH OF DR. JAMES CAREY THOMAS. 

Born ixi Baltimore, July i3t XB33. 
Died in Haltlixioret Noverxil3er Qt 1897. 



The friends of Dr. James Carej Thomas, connected with the Johns 
Hopkins University, assembled Sunday afternoon, November 1 4, in Lever- 
ing Hall, the rooms of the Young Men's Christian Association, for the 
purpose of giving expression to their sentiments of respect and afiection. 
The Trustees, the Faculty, and the Students were represented. 

The chair was taken bj Mr. G. Morton Stewart, President t>f the Board 
of Tnistees. A biographical sketch was read by Professor Wood, and the 
following minute, presented by President Gil man, was then adopted. In 
confirmation of what is there said, remarks were made by Dr. Welch, Dean 
of the Medical School, on the services of Dr. Thomas to medical education ; 
by Professor Griffin, Dean of the Collegiate Department, on the religions 
characteristics of Dr. Thomas ; by Professor Haupt, on his personal rela- 
tions, and on his liberality toward those from whom he differed; and by 
Professor Remsen, on his philanthropic work. 

Mr. Joshua Levering made the concluding remarks, in which he gave 
expression to the grief of the people of Baltimore not connected with the 
Univerutj, as well as of those within its walls, at the death which has 
come 80 unexpectedly. 

Minute. 

The friends of Dr. James Carey Thomas, connected with the Johns 
Hopkins University, assembled Sunday afternoon, November 14, 1897, for 
the purpose of showing their affection and respect, adopt the following 
minute, and request the Trustees of the University to make it a part of 
their official records: — 

Dr. Thomas has been a Trustee of thi8 University since 1870. He was 
the first person elected by the original Trustees to take a seat in the Board, 
and at the time of his death he was one of three, still members of the 
Board, who took part in the organization of this institution, on the death 
of the founder, nearly twenty-four years ago. He believed that Baltimore 
had then an opportunity such as had never before occurred in this country 
to establish a university of the highest character, which would be of service 
to the State, the country, and the world. Whatever tended toward the 
attainment of this ideal received from him unfailing encouragement. 

He thoroughly appreciated the university spirit, and every endeavor to 
secure the advancement of higher education for men and for women, the 



improvement of scholarship, the promotion of research, or the calling 
and retention of qualified professors, was sure to have his approbation 
and aid. 

In looking back upon his services it is impossible to say in which depart- 
ment of work he was most interested — the literary, the scientific, or the 
medical. To each in turn he gave his hearty support, but his training as a 
physician enabled him to render noteworthy services in the organization of 
the School of Medicine. In recognition of this capacity the Trustees of the 
Hospital made him, as a member of the Medical Board, one of their pro- 
fessional advisers. 

He traveled much, especially in England and the United States, and 
wherever he went he came into relations with the active and intelligent 
promoters of advancing knowledge, and with the leaders of public opinion. 
He brought home their experience and suggestions. He loved flowers, 
music, poetry, lectures, charities, and especially the social assemblies of 
his friends for religious, philanthropic, or professional conference. His 
Christian character was always manifest, but never in a dogmatic or oppres- 
sive aspect. In the welfare of the students, especially as it is promoted by 
the Young Men's Christian Association, he took a lively interest. 

Although he had strong convictions, which did not quickly yield to 
persuasion, he allowed to others the freedom of thought and action which 
he claimed for himself, and he acquiesced without opposition in the 
conclusions to which his colleagues came. His enthusiasm was never at 
rest. He firmly believed that whatever obstacles the University might 
encounter its future was assured. This cheerful courage was inspiring to 
the staff of teachers. It made him their welcome adviser and their 
constant friend. 

His simple, open, hearty greetings, his cheerful smile, his ringing voice, 
his dislike of forms and ceremonies, and the assurance of his sympathy, 
will always be remembered by those who knew him ; and those who come 
after us, never having seen his face, will share, unconscious heirs, in 
methods, opportunities, and advantages due, in no small measure, to his 
fidelity and forethought. 

As we lay upon his tomb this tribute of gratitude and affection, we 
recall, appropriate to his memory, these words of Lord Bacon: "It is a 
heaven upon earth when a man's mind rests upon Providence, moves in 
Charity, and turns upon the poles of Truth.'' 
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LIST OF SERIAL PUBLICATIONS. 

I. American Journal of Mathematics. 

ThiB joamal was commenced in 1878, mider the editorial direction of 
ProfeMor Sylyester. It is now conducted bj Professor T. Craig as Editor, 
with the cooperation of Professor Simon Newoomb. Nineteen volumes of 
about 400 pages each have been issued, and the twentieth is in progress. 
It appears quarterly. Subscription $5 per year. Single numbers $1.50. 

A very few complete sets remain. These will be sold for one hundred 
dolhiTs per set 

II. American Chemical Journal. 

This joamal was commenced in 1879, with Professor Remsen as Editor. 
Nineteen volumes of about 450 pages each have been issued, and the 
twentieth is in progress. Ten numbers are issued yearly. Subscription $4 
per year. Single numbers 50 cents. 

III. American Journal of Philology. 

The publication of this journal commenced in 1880, under the editorial 
direction of Professor Gildersleeve. Seventeen volumes of about 570 pages 
each have been issued, and the eighteenth is in progress. It appears four 
times yearly. Subscription $3 per volume. Single numbers $1. Only a 
few sets remain in the hands of the editor. 

IV. Studies from the Biological Laboratory. 

The publication of these papers commenced in 1879, under the direction 
of Professor Martin, with the assistance of Professor W. K. Brooks. Four 
volumes of about 500 pages, octavo, and 40 plates each, have been issued. 

V. Studies in Historical and Political Science. 

The publication of these papers was begun in 1882, under the editorial 
direction of Professor H. B. Adams. Fifteen series are now completed and 
the sixteenth series in progress. Sixteen extra volumes have also been 
issued. Subscription $3 per volume. A set, including the sixteen regular 
series and the sixteen extra volumes, will be sold for seventy dollars. 

VI. Memoirs from the Biological Laboratory. 

These monographs are issued under the editorial direction of Professor 
W. E. Brooks. Volume FV is in progress. Price for the set of three vol- 
umes twenty-five dollars. 

VII. Johns Hopkins University Circulars. 

The publication of these Circulars began in December, 1879, and 133 
numbers have since been issued. Subscription $1.00 per year. 

VIII. Contributions to Assyriology and Comparative 

Semitic Philology. 

The publication of these papers was begun in 1889. Professor Paul Haupt, 
of the Johns Hopkins University, and Professor Friedrich Delitzsch, of the 
University of Breslau, aire the editors. Volume III in progress. 

IX. The Johns Hopkins Hospital Reports. 

These reports are edited by the Faculty of the Johns Hopkins Medical 
School and published for the Johns Hopkins Hospital. Their publication 
was begun in 1890. Volume VII is in progress. Subscription $5 per volume* 

The set of seven volumes will be sold for thirty-five dollars. 



X. The Johns Hopkins Hospital Bulletin. 

The publication of these bulletins b^gan in 1889. Volume O 
progress. They are published monthly. Subscription $1.00 per yes 
The set of nine volumes will be sold for fifteen dollars. 

XI. Modem Language Notes. 

This journal is edited by Professor A. M. Elliott and his associates 
Modern Language Department. It appears monthly. The twelfth i 
is in progress. Subscription $1.50 per year. 

XII. The Journal of Experimental Medicine. 

This journal began publication in 1896. It is edited by Professor 
Welch with the cooperation of a number of associates. It appears ui 
yearly. Volume III is in progress. Subscription $5.00 per year. 
of set of three volumes twenty dollars. 

XIII. American Journal of Insanity. 

This journal is edited by Professor Henry M. Hurd and his ss 
editors. It appears quarterly. Subscription $5 per year. 

XIV. Annual Report, 

Pn^sented by the President to the Board of Trustees, reviewing the 
tions of the University during the past academic year. 

XV. Annual Register, 

Giving the lift of the officers and students and containing detailei 
ments as to the regulations and work of the University. 

Announcements of the Graduate, Collegiate and Medical Oou 
Instruction are issued yearly and will be sent on application. 



The principal separate publications issued by the Johns Hopkln 
are: 

Photooraphs of the Nobmal Solab Spbctrum. By Frofa 
A. Rowland. Set of ten plates, $20. 

A New Critical Edition op the Hebrew Text of thk Ou) ' 
MENT. Now in progress. Prospectus on application. 

A Complete Facsimile Edition op the Teachiko of ths Ap< 
110 pages quarto and 10 plates. $5.00. 

Geology and Physical Features op Maryland. By G. H. W 
and W. B. Clark. $1.00. 

Topographical and Geological Maps op the Vicinitt of 
MORE. $1.00 each. 

Description op the Johns Hopkins Hospital. 116 pages^ * 
56 plates. $7.50. 

Selections from the Early Scottibh Poets. By William 
Browne. $1.25. 

A Monograph on the Genus Salpa. By W. K. Biooks. 40< 
and 57 plates. $7.50. 

Dissertations for the Degree of Doctor of PhuiOsofhy i 
Johns HePKiNS University. 



Orders should be addressed to the Johns Hopkins ] 
Baltimore, Md. 
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ENUMERATION OF CLASSES, SECOND HALF-YEAR, 1897-98. 



thematiCfiU (69 Stadents). 

lames meet in the Physical LalK>ratorj, except as otherwise stated. 

Ivaneed Theory of Functions : Professor Craio. Monday, 

i'uesday, and Thun^day, 9 a. m., Room 26. (4). 

Qesland. Hardy. James, G. O. Mclnnes. 

leory of Surfaces : Professor Craio. Monday, Tuesday, and 

!*hur8day, 10 a. ra., Room 26. (4). 

Elesland. Hardy. James, 0. 0. Mclnnes. 

9ihentiMHcal Cofiference: Professor Craio. Friday, 9 a. m., 

loom 26. (4). 

BiMlaod. Hardy. James, G. O. Mclnnes. 

ementary Theory of Functions: Dr. Chebsin. Monday and 
Tuesday, 11 a. m., Room 26. (6). 

Btoenhut. Mclnnes. RabinoTitch. Reese, H. M. 

fames, G. O. Ortmann. 

leoreUedl Mechanics : Dr. Chessin. Monday and Wednesday, 

2 m., Room 26. (4). 

Etesland. Hardy. James, G. O. Rabinovitch. 

iipiic Functions: Dr. Che^in. Tuesday, 12 m., and Wednes- 

lay, 10 a. m., Room 31. (1). 

James, O. O. 

leory of Numbers : Dr. Cohen. Wednesday and Friday, 10 a. m., 

riiQnday, 11 a. m.. Room 26. (4). 

Etosland. Eiaenhart Hardy. Rabinovitch. 

ieory of Equations ; Modem Oeometrv ; Solid Analytic 
Geometry: {.\fajor Course): Dr. Hulburt. Daily, except Monday, 
> a. m., Room 27. (9). 

Be«tor. Ford. Meyer. Routh. 

Barhait. Haulenbeek. Potts. Whitehead. 

Ebenbari. 

Ifferential and Integral Calc^dus : (Minor Cowrw) : Dr. Huii- 
iurt. Daily, except Friday, 1 p. ra.. Room 26. (26). 

Altratar. Donaldson. Francis, I. H. Liddoll. 

Baetier, H. Douglas. Gminder. Mackall. 

Beale. Flinn. Howard. Powell. 

Beeawkes, CJ. Ford. Hyde. Smith, W.L. 

BlnL Foster, F. James, R. TurnbuU. 

Brooks, CE. Font*. Kerr. Wirt. 

Bjcis. 

Ifferential Equations; (Unffer graduate. Elective): Dr. Cohen. 
ruesday and Thursday, 8 a. m, Room 27. (18). 

Ikxmstrong.J. R.C. Everett Meyer. Rabinovitch. 

Beeowkes, B. K. Fitzgerald. Ortmann. Reese, H. M. 

Etoiiart. Frank, E. Pender. Swalne. 

Bdmands. Lucke. Potts. Whitehead. 

Martin. 



*iQonometry; Elementary Analytic Geometry: Dr. 

X>HEN. Monday, 9 a. m., Tuesday, 10 a. m., Wednesday, 11 a. m., 
[^horsday, 12 m.,' Room 7, McCoy Hall. (10). 
fftP T^Knini Homer. Stein, L. D. Wight 

[^msteirtiiM. Morrison. White. Wright, H. C. 

[Mg^ . Suavely, O. E. 



Physios and Astronomy. (94 students). 

Classes meet in the Physical Laboratory. 

JLight: Professor Rowland. Daily, except Wednesday, 10 a. m. (8). 

Harrison, C. N. Penniman. Rothermel. Schenck. 

Mendenhall. Rhoads. Saunders, F. A. Waidner. 

Physical Sem,inary: Dr. Ames. Saturday, 9 a. ra. (11). 

Bliss. Mendenhall. Rhoads. Schenck. 

Dorsey, N. E. MitchelL Rothermel. Waidner. 
Harrison, C. N. Penniman. Saunders, F. A. 

JourtuU Meeting: Professor Rowland and Dr. Ames. Wednesday, 

11 a. m. (23). 

James, G. O. Ortmann. Rothermel 

Jones, H. C Penniman. Saunders, F. A. 

Martin. Potts. Schenck. 

Mendenhall. Reese, H. M. Waidner. 

Meyer. Reid. H. F. Whitehead. 
Mitchell. Rhoads. 



Bliss. 

Dorsey, N. E. 
Earhart 
Edmunds. 
Harrison, C.N. 
HoiT. 



Hydrodynamics: Dr. Ambs. Thursday and Friday, 11 a. m. (19). 

Earhart. Martin. Penniman. Saunders, F. A. 

Edmunds. Mendenhall. Potts. Schenck. 

Harrison, C. N. Meyer, J. F. Reese, H. M. Stuart, T. 

Huff MitchelL Rhoads. Waidner. 

James, G. O. Ortmann. Rothermel. 

Physics: {Major Oowrte) : Dr. Ames. Daily, except Thursday, 12 m. 

(21). 

Armstrong, J. R. C. Frank, E. Mclnnes. Rabinovitch. 

~ - Meyer. Smith, F.W. 



Beale, R. B. 

Bestor. 

Earbart 

Eisenhart. 

Fitzgerald. 



Frank, E 

Haulenbeek. 

Huff. 

Lucke. 

Martin. 



Ortmann. 

Pender. 

Potts. 



Straus. 

Whitten. 

Young. 



Physics: ( Aftnor Course): Dr. Ames. Daily, except Tuesday, 10 a. m. (41). 



Abercrombie. 

Altvater. 

Berkeley. 

Blanch ard. 

Bouchelle. 

Breed. 

Bruce. 

Case. 

Cooper. 

Donaldson. 

Douglas. 



Foutz. 

Francis, J. H. 

Geraghty. 

Glascr. 

Greene, C. W. 

Herrick. 

Horn. 

Howard. 

James. R. 

L'Engle. 



LiddelL 

Mackall. 

McAlL 

Meisenhelder. 

Morrison. 

Remsen, C. M. 

Robinson, G. C. 

Rogers. 

Rous. 

Routh. 



RusselL 

Seth. 

Simmons. 

Smith, a P. 

Taneyhill. 

TurnouU. 

Wight. 

Williams, D. 

Winsiow. 

Winston. 



Applied Electricity: (Second Year): Dr. Duncak. Monday and 

Tuesday, 9 a. m.. Room 24. (12). 

Bartell. Frank, E Hedges, W. L. Martin. 

Brady, W. B. Gorsuch. Keidel, F. B. Ortmann. 

Edmunds. Haldeman. Kershner. lancer. 

Applied Electricity: (First Year): Dr. Duncan. Thursday and 

Friday, 9 a. m , Room 24. (11). 

Armstrong.J. R.C. Brady, W.B. Frank, E. Stephens, J. a 

Beale, R. B. Edmunds. Haldeman. Swaine. 

Beouwkes, R K. Everett Ortmann. 

Electrical Measurements; Mr. Herino. Monday and Friday, 

10 a.m., Room 27. (11). 

Armstrong, J. R. C. Brady, W. B. Haldeman. Stephens, J. C 

Beale, R. fi. Everett Martin. Swaine. 

Beeuwkes, R. K. Frank, E. Ortmann. 
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Steam Engine: Mr. Gbeb. Wednesday, Thursday, and Friday, 

11 a. m., Boom 27. (7). 

Bartell. Haldeman. Keidel, F. B. Spencer. 

Gontudi. Hodges, W. L. Kerahner. 

Strength of Materidla: Mr. Geer. Monday and Tuesday, 11 a. m., 

Room 27. (7). 

Armstrong, J. R. C. Beeuwkes, R. K. Haulenbeek. Swaine. 

Beale, R. B. Ererett Stephens, J. C. 

Eiectrieal Setninary: Dr. Duncan, Mr. Herino, Mr. Geer. 

Wedn^day, 9 a. m. (15). 

Armstrong, J. B. C Brady, W. B. Haldeman. 

Bartell. Everett Hodsfee, W. L. 

Beale, R. B. Frank, E. Keidol, F. R 

Beeuwkea, R. K. Gorsuch. Kershner. 



Spencer. 
Stephens, J. C. 
Swaine. 



CeleetkU Mechanics: Dr. Poor. Monday, Tuesday, Wednesday, 
12 m., Boom 34. (1). 
MitcbeU. 

Theory ofLeaet Squares : Dr. Poor. Thursday, 10 a. m., Friday, 

1 p. m. (until March 1), Room 34. (9). 

Bartell. Kershner. Ortmann. Stephens, J. C. 

Elsenhart. Mclnnes. Reese. Waldner. 

Hodges, W. Lb 

Theoretical Astronomy: Dr. Poor. Wednesday and Thursday, 
10 a. m. (after March 1), Room 34. (2). 
Elsenhart. Mclnnes. 



Observatory Work: Dr. Poor and Dr. Dorsey. Daily, 8 p. m. (9). 

Eiseland. Mclnnes. Mitchell. Saunders, F. A. 

Elsenhart Mendenhall. Penniman. Stuart, T. 

James, G. O. 



Inorganic and Analytical Chemistry: (For Oraduaie Studit 



Descriptive Astronon^y: {Undergraduate Elective): Dr. Poor., 
Monday, 9 a. m., Tuesday, 10 a. m., Room 34. (2). 
Doify. Palmer, J. H. 

laboratory Work: Professor Rowland, Dr. Duncan, Dr. Ames, 
Mr. Hering, Mr. Geer, Dr. Bliss, Dr. Dorsey. Dailv, 9 a. m. to 
6 p. m. (89). 



Abercrombie. Foutz. 

Altyater. Francis, I. H. 

Armstrong, J. R. C Frank, E. 



BartelL 

Beale, R. B. 

Beeuwkes, R. E. 

Berkeley. 

Bestor. 

Blanchard. 

Bouchelle. 

Brady, W. B. 

Breed. 

Bnioe. 

Case. 

Cooper. 

Donaldson. 

Douglas. 

Earhart 

Edmunds. 

Eiseland. 

Elsenhart 

Ererett. 

FiUgerald. 



Qeraghty. 

Glaser. 

Gorsuch. 

Greene, C. W. 

Haldeman. 

Harrison, C. N. 

Haulenbeek. 

Herrick. 

Hodges, W. L. 

Horn. 

Howard. 

Huff. 

James, G. O. 

James, R. 

Judge. 

Keidel, F. B. 

Kershner. 

L'Engle. 

LiddeU. 



Lucke. 

MackaU. 

Martin. 

McAll. 

Mclnnes. 

Meutenhelder. 

Mendenhall. 

Meyer. 

Mitchell. 

Morrison. 

Ortmann. 

Pender. 

Penniman. 

Potts. 

Reese, H. M. 

Remsen, C. M. 

Rhoads. 

Robinson, G. C. 

Rogers. 

RothermeL 

Rous. 

Routh. 



Saunders, F. A. 

Schenck. 

Seth. 

Simmons. 

Smith, F. W. 

Smith, S. P. 

Spencer. 

Stephens, J. C. 

Straus. 

Stuart, T. 

Swaine. 

Taneyhill. 

Tumbull. 

Ver Planck. 

Waidner. 

Whitehead. 

Whitten. 

Wight. 

Williams, D. 

Winslow. 

Winston. 

Young. 



Chemistry. (138 students). 

Classes meet in the Chemical Laboratory, unless otherwise stated. 

Organic Chemistry: (For Graduate Students): Professor Kemsen. 
Daily, except Monday, 9 a. m. (41). 



Arbuckle. 

Berkeley. 

Bird. 

Black. 

Blanchard. 

Byers. 

Canter. 

Case. 

Caspar!. 

Chamberlain. 

Cook, C Q. 



Crane. 

Douglas. 

Fraps. 

Garner. 

Hancock. 

Holmes. 

Horn. 

Howard. 

Humphreys. 

Jones, W. A. 



King, 8. H. 

Lawson. 

Mattem. 

Nakaaeko. 

Ota. 

Patterson. 

Potts. 

Reid, E. R 

Russell. 

Ryland. 



Scott. 

Simmons. 

Smith, E. S. 

Suppan. 

Turner. 

Waters. 

Weedon. 

Whitten. 

Wilson, F. D. 

Winston. 



nTournai Meeting: Professor Remsen. Saturday, 9-10.30 a. m. 
(44). The instructors in Chemistry and the following students: 



t 



Arbuckle. 

Berkeley. 

Black. 

Blanchard. 

Byers. 

Canter. 

Case. 

Caspar!. 

Chamberlain. 

Cook, a G. 



Crane. 

Douglas. 

Fraps. 

Garner. 

Holmes. 

Horn. 

Howard. 

Humphreys. 

Jones. W. A. 



King, S. H. 

Lawson. 

Mattern. 

Nakaseko. 

Ota. 

Reid, E. E. 

Russell. 

Ryland. 

Scott 



Simmons. 

Smith, E. S. 

Suppan. 

Turner. 

Waters. 

Weedon. 

Whitten. 

Wilson, F. D. 

Winston. 



Professor Morse. Monday, 9 a. m. (30). 

Arbuckle. Cook, C. G. Mattern. 

Berkeley. Crane. Ota. 

Black. Douglas. Patterson. 

Blanchard. Horn. Russell. 

Byers. Howard. Ryland. 

Canter. Humphreys. Scott. 

C^e. Jones, W. A. Simmons. 

Caspari. King, S. H. 



Special Course in Physical Chemistry: 

Thursday and Friday, 12 m. (23). 

Bartell. Everett 

Beeuwkes, R. K. Frank, E. 

Berkeley, Greene, C. W. 

Brady, W. B. Haldeman. 

Byers. Hancock. 

Caspari. Howard. 



Keidel, F. B. 

King, a H. 

Ortmann. 

Ota. 

Re^e, H. M. 

Stephens, J. C. 



Smith, E. a 

Turner. 

Walden. 

Waters. 

Weedon. 

Whitten. 

Wilson, F. 1 

Dr. H. C. Joi 



Sap^an. 
Swaine. 
Waters. 
Whitten. 
Wilson, F. 1 



Organic Chenhistry : (Major Course): Professor Morse. Di 



except Monday, 

Bouchelle. 
Breed. 
Bruce. 
Cook, H. W. 
Cooper. 
Flinn. 
Geraghty. 
Green baum. 



9 a. m. (32). 

Haskell. 
Herrick. 
Hirshberg. 
Huff. 

Jungbluth, M. 
Keidel, A. 
King, T. H. 
Lazenby. 



L'Engle. 
LiddeU. 
Martin. 
McAIl. 
Morgan. 
Remsen, C. M. 
Robinson, G. C. 
Rogers. 



Smith, R. 11 
Smith, W. I 
Taveau. 
Thomas, R. 
Tobin. 
Werber. 
Williams, I 
Wright, A- 



General Chemistry: (Minor Omrse): Professor Benoup and 
Randall. Daily, except Monday, 9 a m., Hopkins Hall. (48). 



Altvater. 
Baetier, H. 
Brady, J. H. 
Brent 

Brooks, C. E. 
Clarke, G. M. 
Cleaver. 
Clunet 
Crummer. 
Dieffeiibach. 
Donaldson. 
Downes. 

Laboratory 

Renouf, Dr. 

Daily, 9 a. ni. 

Arbuckle. 

Altvater. 

Baetjer, H. 

Berkeley. 

Bird. 

Black. 

Blanchard. 

Bouchelle. 

Brady, J. H. 

Breeu. 

Brent 

Brooks, C. E. 

Bruce. 

Bruns. 

Byers. 

Canter. 

Case. 

Caspari. 

Chamberlain. 

Clarke, G. M. 

Cleaver. 

Clunet 

Cook, C. G. 

Cook, H. W. 

Cooper. 

Crane. 

Crummer. 

Dieffenbach. 

Donaldson. 

Douglas. 

Downes. 

Fischer, J. 8. 



Fosnocht 

Foster, F. 

Foutz. 

Francis, I. H. 

French. 

Gaddess. 

Glaser. 

Gminder. 

Gordon. 

Grimes. 

Hubner. 

Hyde. 



James, R. 

Jones, T. D. 

Jungbluth, K. 

Leverinff. 

Mcintosh. 

Miller. R. D. 

Mullen. 

Murkland. 

Powell. 

Robinson, EL A. 

Ross. 

Rous. 



Smith, F. M 
Smith, Sl p. 
Small. 
Spilman. 
Siein, L. D. 
Stewart, W. 
Taney hilL 
tllman. 
White. 
Winslow. 
Wirt. 
Wright, H. 



Work: Professor Remsen, Professor Morse, Profc 
Randall, Dr. Gilpin, Dr. H. C Jones, Dr. Re 

to 5 p.m. (127). 



Flinn. 

Fosnocht. 

Foster, F. 

Foutz. 

Francis, I. H. 

Fraps. 

Freuch. 

Gaddess. 

Garner. 

Geraghty. 

Glaser. 

Gminder. 

Gordon. 

Green baum. 

Grimes. 

Hancock. 

Haskell. 

Herrick. 

Hirshberg. 

Holmes. 

Horn. 

Howard. 

Hubner. 

Huff. 

Humphreys. 

Hyde. 

James, R. 

Jones, T. D. 

Jones, W. A. 

Jungbluth, K. 

Jungbluth, M. 

Keidel, A. 



King, S. H. 

King, T. H. 

Lawson. 

Lazenby. 

L'Engle. 

Levering. 

LiddeU. 

Martin. 

Mattem. 

McAll. 

Mcintosh. 

Miller, R. D. 

Morgan. 

Mullen. 

Murkland. 

Nakaseko. 

Ota. 

Patterson. 

Potts. 

Powell. 

Reese, H. M. 

Reid, E. E. 

Remsen, C. M. 

Robinson, E. A. 

Robinson, G. C. 

Rogers. 

Ross. 

Rous. 

Russell. 

Ryland. 

Scott 

Simmons. 



Smith, E. a 

Smith, F. V 

Smith, R 3i 

Smith, S. P 

Smith, W. 1 

Smull. 

Spilman. 

Stein, L. D. 

Stewart, W. 

Suppan. 

Surface. 

TaneyhilL 

Taveau. 

Thomas, & 

Tobin. 

Turner. 

Ulman. 

Walden. 

Waters. 

Weedon. 

Werber. 

White. 

Whitten- 

WilliamB,I 

Wilson, F. 

Winslow. 

Winston. 

Wirt 

Wright, A 

Wright, F. 

Wright, H. 



Geology. (34 students). 

Claas meets in the Geological Laboratory. 

General Geology: Professor Clark and Dr. Shattuck. Lecli 

daily, except Friday, 12 in. ; laboratory work, Wednesday, 2-5 p.m. ( 

Cator. Fraps. Rowe. Taveau. 

Cleaver. Hall, C. M. Kyland. Thomas, R 

Coker. I>ehr. Stein, L. D. Turner. 

Fischer, J. S. Robinson, G. C. Surface. Wright, F. 

Structural Geology : Mr. Willis. Tuesday and Thursday, 4 p 
March 1 to May 15. (13). 

Abbe. Glenn. Leonard. Rowe. 

Cator. Hall, C. M. McLaughlin. Surface. 

Cleaver. Hartzell. O'Harra. Wright, F. 
Coker. 

Historical Geology: Professor Clark. Tuesday and Wednes 
9 a. m. (10). 

Abbe. Hartzell. O'Harra. Surface. 

Glenn. Leonard. Reese, A. M. Wriirlit. F. 

Hallux. M. McLaughlin. ^^ ' 
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I^aieofUoiogy : (Laboraiory Work) : Professor Clark and Dr. Shat- 

TUCK. Daily, 9 a. m.' to 5 p. m. (11). 

Abbe. Hall, C. M. McLaughlin. fiowe. 

OeaTer. Hartsell. O'Harra. Surface. 

Glenn. Leonard. Reese, A. M. 

Oedogieal Physics : Dr. Reid. Monday and Thursday, 9 a. m. 

(6). 

Abbe. Glenn. McLaughlin. O'Harra. 

HartxeU. Leonard. 

Qeoioffieal Physics: (Laboratory Work): Dr. Reid. Daily, 9 a. m. 
to 5 p. m. (4). 
Abbe. Glenn. Leonard. McLaughlin. 

Petrography : Dr* Matuews, Friday, 11 a. m. (9). 

Abbe. Hartzell. McLaughlin. Rowe. 

Glenn. Leonard. O'Harra. Surface. 

Hall, C. M. 

Petrography: (Laboratory Work): Dr. Mathews. Daily, 9 a. m. to 

6 p. m. (10). 

Abbe. Hall, C. M. McLaughlin. Rowe. 

C3eaTer. HartxeU. O'Harra. Surface. 

Glenn. Leonard. 

Mineraiogy: Dr. Mathews. Lectures, daily, except Friday, 11 a. m. ; 

laboratory work, Monday, 2-6 p. m.; excursions, Saturdays. (19). 

Black. Hancock. McLaughlin. Washburn. 

CasparL Hartzell. Patterson. Weedon. 

Cl^iyer. Hohnes. Rowe. Wilson, F. D. 

Glenn. Humphreys. Scott. Wright, F. B. 

Hall, C. M. Leonard. Surface. 

Bfap Urawing: Mr. Geeb. Afternoons, Front Building, Room 9. (7). 

C3eaTer. Hartzell. McLaughlin. Surface. 

Hall^ 0. M. Leonard. Rowe. 

J'ourtuU Club : Professor Clark, Dr. Reid, Dr. Mathews. Satur- 
day, 9 a. m. (14). 

Abbe. Glenn. McLaughlin. Shattuck. 

Bibbins. Hall, C. M. O'Harra. Surface. 

QeaTer. HartxeU. Rowe. Wright, F. B. 

Faaaig. Leonard. 



Biology. (114 Studeuto). 

Classes meet in the Biological Laboratory. 
JLdvaneed Zooiogy: Professor Brooks.- Daily, 10 a. m. to 5 p. m. (5). 

Berger. GraTo. Leferre. Reese, A. M. 

Drew. 

Zoological Journal Club : Professor Brooks and Dr. Andrews. 

Friday, 11a.m. (14). 

Barton. Graye. Johnson, D. S. Metcall 

Berger. Greene, C. W. Knower. Reese, A. M. 

Goker. Harrison, R. Q. Leferre. Sudler. 

Drew. Howe. 

Zoology : ( Undergraduate EUetive) : Dr. Andrews. Monday, 2-5 p. m. 
(6). 

Fergason. Myers, S. B. Yer Planck. Young. 

Lehr. 

Physiologieal Seminary: Professor Howell. Wednesday, 5 

p. m. (5). 

Drejer. Herrick. Howe. Walden. 

Greene, C. W. 

Physiologieal Journal Club: Professor Howell. Tuesday, 5 
p. m. (5). 

Dreyer. Herrick.. Howe. Walden. 

Greene, C W. 

Animal Physiology: Professor Howell. Wednesday, Thursday, 
and Friday, 12 m. (69). 



Canter. 
Howe. 



Adler. 

Atherton. 

Bae^r, F. H. 

Baldwin. 

Berry. 

Bloomberi^. 

Boaiej. 

Banting. 

Butler. 

Carey. 

Chowning. 

Comer. 

Comstock. 

Connor, G. L. 

Connor, B. 

Drake. 



Herrick. 
Mattem, 



Chraduate Students, 

Nakaaeko. 



Walden. 



Medical Students. 



Dntcher. 

Fowler, H. A. 

Gay. 

Gfalo. 

Graham. 

Hall, G. W. 

Hamman. 

Hastreiter. 

Hathaway. 

Hitzrot. 

Holden, G. R. 

Hume. 

Johnston, W. B. 

Eaaffknan, B. B. 

Kaaftnan, H. Bl. 

KlmbaU. 



Lamson. 


Slemons. 


Lewis, D. M. 


Smith, H. M. 


Long. 


Spratt 


Longcope. 


Stein, G. 


Lyle. 
Maddren. 


Steinfeld. 


Swett 


Manwaring. 


Ulrich. 


McKeough. 
Moore, E. S. 


UnderhUI. 


Walker. 


Parker. 


Warfleld. 


Pullen. 


Warren, O. W. 


Rubel. 


Watts. 


Rushmore. 


Wells, E. A. 


Russ. 


Wells, M. 


Salter. 


Winne. 


Simla. 





General Physiology and Vertebrate Histology: (Mqjor 

Course) : Dr. Dreyer. Daily, except Monday, 9 a. m. ; Monday and 

Tuesday, 2-5 p. m. (8). 

Chambers. Cooper. Howe. ScholL 

Coker. Dohme. Renouf, V. A. Wooldridge. 

Osteology : (Minor Course) : Dr. Andrews. Monday and Wednes- 
day, 10 a. m., till April 1. (31). 



Abbe. 


Cooper. 
Dutfy. 


Mattem. 


Rowe. 


Anderson. 


Meisenhelder. 


Smith, R. M. 


Ballard. 


Francis, W. W. 


MUler, F. 0. 


Stein, L. D. 


Browne, B. B. 


Hirshberg. 


Nakaseko. 


Sudler. 


Burrell. 


Howe. 


Palmer, E. Lb 


Thomas, R. H. 


Canter. 


Jungbluth, M. 


Purcell. 


Tobin. 


Cator. 


Lazenby. 


Reese, A. M. 


Williams, D. 


Coker. 


L'Engle. 


Rogers. 




Chneral Biology: (Minor Churse) : Dr. Andrews. 


Thunday and 


Friday, 10 a. 


m., 2-5 p. m. (31). 






Abbe. 


Cooper. 
Dutfy. 


Mattem. 


Smith, B. M. 


Anderson. 


Meisenhelder. 


• Stein, L. D. 


Ballard. 


Francis, W. W. 


Miller, F. 0. 


Sudler. 


Browne, B. B. 


Hirshberg. 


Nakaseko. 


Thomas, R. H. 


Burrell. 


Howe. 


Palmer, E. L. 


Tobin. 


Canter. 


Jungbluth, M. 


Purcell. 


Washburn. 


Cator. 


Lazenby. 


Rogers. 


Williams, D. 


Coker. 


L'Engle. 


Rowe. 




Laboratory 


Work: Professor 


Brooks, Professor 


Howell, Dr. 


Andrews, Dr. Dreyer, Dr. Lefevre. Daily, 9 a. m. 


-5 p. m. (110). 


Abbe. 


Drew. 


Lazenby. 


Salter. 


Adler. 


Duffy. 
Dutcner. 


Lehr. 


SchoU. 


Anderson. 


L'Engle. 


Simis. 


Atherton. 


Ferguson. 
Fowler, H. A. 


Lewis, D. M. 


Siemens. 


Baetjer, F. H. 


Long. 


Smith, H. M. 


Baldwin. 


Francis, W. W. 


Longoope. 


Smith, B. M. 


Ballard. 


Gay. 
Ghlo. 


Lyle. 
Maddren. 


Spratt 
Stein, G. 


Berger. 


Beiry. 


Graham. 


Manwaring. 


Stein. L. D. 


Bloombergh. 


Grave. 


Mattem. 


Steinfeld. 


Bosley. 


Greene, C. W. 


McKeough. 


Sudler. 


Browne, R B. 


Hall, G. W. 


Meisenhelder. 


Swett. 


Bunting. 


Hamman. 


Miller, F. 0. 


Thomas, R. H. 


Burrell. 


Hastreiter. 


Moore, E. 8. 


Tobin. 


Butler. 


Hathaway. 


Myers, 8. B. 


Uhrich. 


Canter. 


Herrick. 


Nakaseko. 


Underbill. 


Carey. 


Hirshberg. 


Palmer, E. L. 


Yer Planck. 


Cator. 


HiUrot 


Parker. 


Walden. 


Chambers. 


Holden, G. R. 


Pullen. 


Walker. 


Chowning. 


Howe. 


PurcelL 


Warfleld. 


Coker. 


Hume. 


Reese, A. M. 


Warren, Q. W. 


Comer. 


Johnson, D. 8. 


Renouf, Y. A. 


Watts. 


Comstock. 


Johnston. W. B. 
Jungblutn, M. 
Kaumnan, B. B. 


Rogers. 


Wells, E. A. 


Connor, 0. L. 


Rowe. 


Wells, M. 


Connor, R 


Rubel. 


Williams, D. 


Cooper. 


Kauftnan, H. M. 


Rushmore. 


Winne. 


Dohme. 


Kimball. 


Russ. 


Woodridge. 


Drake. 


Lamson. 


• 





Greek. (41 students). 

Classes meet in McCoy Hall. 

Chreek Seminary : Plato : Professor Gildersleeve. Monday and 

Wednesday, 10 a. m., Room 14. (15). 

Eckels. Hullihen. Milden. Schuls. 

Foster, H. B. Kera. Montgomery. Spragins. 

Foushce. Kingsbury. Penick. Warner. 

Hamilton. JJttlo, C. H. Sanders, H. N. 

Introdu4!tion to Plato : Professor Gildersleeve. Thursday, 

10 a. m.. Room 14. (21). 

Basore. Green, E. L. Kinssbury. 

Burgess. Hamilton. Little, C. H. 

Eckels. Hullihen. Milden. 

Foster, H. B. Jones, T. M. Montgomery. 

Foushee. Kern. Ness. 
GUI. 

Jffoiuer : Professor Gildersleeve. Friday, 10 a. m., Room 14. (18). 

Burgess. Hamilton. Milden. Sanders, H. N. 



Peniok. 
Sanders, H. N. 
Schulz. 
Spragins. 
Warner. 



Eckels. 
Foster, H. B. 
Foushee. 
Green, E. L. 



Hullihen. 
Kern. 
Kingsbu 
Utt 



gsDury. 
le, C. H. 



Montgomery. 

Ness. 

Penick. 



Schulz. 

Spragins. 

Warner. 



Syntax : Professor Gildersleeve. Tuesday, 10 a. m.. Room 14. (21). 

Basore. Green, E. L. Kingsbury. Penick. 

Burgess. Hamilton. Little, C. U. Sanders, H. N. 

Eckels. Hullihen. Milden. Schulz. 

Foster, H. B. Jones, T. M. Montgomery. Spragins. 

Foushee. • Kera. Ness. Warner. 

Gill. 

AriAtotte^s Nieomachean Ethics: Dr. Miller. Tuesday and 

Thursday, 9 a. m.. Room 16. (9). 

Foster, H. B. Kera. Milden. Penick. 

Foushee. Kingsbury. Montgomery. Sanders, H.N. 

Hamilton. 

Prose Composition : Dr. Miller. Friday, 9 a. m., Room 19. (4). 

Eckels. Kingsbury. Montgomery. Feniok. 
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Hegiaef TambiCfOndMeUelPoets: Saphoolen: {Major Oourae): 
Dr. Spieksb. Monday, Tuesday, Wednesday, 12 m., Room 10. (6). 



Bogue. 
Fiaher, F. a 



French. 
King, J. H. 



Bobs. 



SpUman. 



Mavner, Iliads xvi and xviii; Suripidea: {Minor Course): Dr. 

Spiekbb. Tuesday, Wednesday, Thursday, 1 p. m., Boom 10. (10). 

Andenon. Eager. Purcell. ShriTer. 

Burrell. Ewell. Bamsay. Wight 

Caiambers. Qriffin, J. W. 

Herodotus; Prose Composition: Dr. Miller. Monday, 10 
a. m. ; Thursday and Friday, 1 p. m., Room 8. (3). 
Bemheiin. OonBtantine. Snarely, O. £. 

Brose Composition : Dr. Spiekeb. 

Major Course: Friday, 12 m., Room 10. (6). 

Bogue. French. Boss. 

Fidier, F. C King, J. fl. 

Minor Course: Monday, 1 p. m., Room 10. (10). 

Anderson. Eager. Puroell. 

Burrell. EwelL Bamsay. 

Cauunbers. Griffin, J. W. 



Spilman. 



Sh river. 
Wight 



Xiatili« (69 Students). 

Classes meet in McCk)y Hall. 

liOHn Seminary: Plautus and Terence: Professor Warben. Tuesday 

and Friday, 11 a. m., Room 15. (17). 

Basore. Glascock. Jones, T. M. Sanders, H. N. 

Burgess. Hamilton. Little, C. H. Schulz. . 

Daniel. Hoeing. Lvon. Spragins. 

Foushee. HuUihen. ^Iden. Warner. 
GiU. 

lAxMn Inscriptions : Professor Warren. Thursday, 11 a. m., Room 

16. (20). 

Basore. GilL Hullihen. Sanders, H. N. 

Burgees. Glascock. Jones, T. M. Schalz. 

Daniel. Green. E. L. Little, C. H. Spragins. 

Foster, H. B. Hamilton. Lvon. Warner. 

Foushee. Hoeing. Milden. Wilson, H. L. 

Sonujin Topography: Professor Warren. Wednesday, 11 a. m.. 
Room 15. {\^), 



Basore. 
Burgess. 
Daniel. 
Foushee. 



Gill. 

Hamilton. 
Hoeing. 
Hullihen. 



Jones, T. M. 
Little, C. H. 
Lyon. 
Milden. 



Sanders, H. N. 
Schulz. 
Spragins. 
Warner. 



J'oumal Club: Professor Warren. Alternate Thursdays, 12 m., 

Room 15. (14). 

Basore. Gill. Little, C. H. Schulz. 

Bursess. Hoeing. Milden. Spragins. 

Daniel. Hullihen. Sanders, H. N. Warner. 
Foushee. Jones, T. M. 

Moman Bipigram: {Lectures): Professor Smith. Monday, 11a. m., 

Room 15. (19). 

Basore. Gill. Jones, T. M. Sanders, H. N. 

Bnrsess. Glascock. Little, C. H. Schulz. 

Daniel. Hamilton. Lyon. Spragins. 

Eckels. Hoeing. Milden. Warner. 
Foushee. Hullihen. Fenick. 

PrO'Seminary : Dr. Smith. Monday, 9 a. m., Room 15. (6). 

Burgess. Lyon. Spragins. Warner. 
Little, a H. Schulz. 

Valerius Flaccus; Statins: ( Undergraduate Elective): Dr. Smith. 
Thursday, 12 m., Friday, 9 a. m., Room 15. (2). 
Harry. Pyle. 

Plautus; Terence: (Major Churse): Dr. Smith. Wednesday, Thurs- 
day, and Friday, 10 a. m.. Room 10. (13). 

B<^e. French. Jones, R. H. Ross. 

Chamhers. Gemmill. Kalb, J. A. Smith, Y. E. 

Davidson. Greene, J. D. King, J. H. Spilman. 
Fisher, F. C. 

Moman Idterature: {Minor Course): Dr. Smith. Tuesday, 9 a. m., 

Room 11. (15). 

Beeuwkes, C. J. Hill, H. D. Loeb. Schermerhom. 

De Grange. Hill. J. P. Marshall, T. H. Stephens, C. G. 

Francis, W. W. Kaufman, H. Moore, J. S. Wiugert. 
Heyman. Lindheim. Peters. 

Hora>ce: {Minor Course) : Dr. Wilson. Wednesday, Thursday, Friday, 

9 a. m.. Room 12. (24). 

Anderson. Ewell. Kaufman, IL Purcell. 

Beeuwkes, C. J. Francis, W. W. Lindheim. Roulston. 

Burrell. Griffin, J. W. Loeb. Scherraerhorn. 

Clark, C. T. Heyman. Marshall, T. H. Stephens, C. G. 

De Grange. Hill, H. D. Moore, J. S. Wight. 

Eager. Hill, J. P. Peters. Wingert 



Ovid; Vergil; Prose ComposiHon : Dr. Wiubon. Wednevlay 
Thursday, Friday, 10 a. m.. Room 8. (10). 
Bernheim. Crummer. Flinn. 



Brady, J. H. 
Constantino. 



Kerr. 



Em 



SnaTely, G. R 
Whitman. 



Prose Composition : 

Major Course : Dr. Smith. 
Bogue. French. 



Monday, 10 a. m., Room 10. 

Jones, R H. 
Gemmill. Kaib, J. A. 

Greene, J. D. Kingi J* H. 



Chambers. 
Davidson. 
FiBher, F. C. 

Minor Course: Dr. Wilson. Tuesday, 9 a. m.. Room 12 

AnderBon. Eager. 

Burrell. Ewell. 

Clark, C. T. 



(13). 

Boss. 

Smith, Y. E. 
Spilman. 



Griffin, J. W. 
Puroell. 



. (9). 

Boolston. 
Wight. 



Sanskrit and Comparative PMLolog^y. (37 sto 

dents). 

Classes meet in Room 19, McCoy Hall. 

Cotnparative Philoloqy: {Lectures on the Science of Language) 

Professor Bix)omfield. Monday, 4 p. m. (16). 

Bamett Foster, H. R Hodges, C. S. NitM. 

Brush. Frank, S. W. Jones, R. H. Pyle. 

Drewrjr. Greenbaum. Jones, T. M. Badcliffe. 

Eiesland. Harry, P. W. Miller, R. D. &nith, V. E. 

Co'fnparative Chramnuir of the Indo-European Lan^ 

guages: {Noun-Formation): Professor Bloomfield. Thursday 

4 p. m. (17). 

Basore. Green, E. L. Kern. Milden. 

Blake. Grimm. Kiugsbury. Montgomery. 

Burgess. Hamilton. Kurrelmeyer, W. Ness. 

Eckels. Jones, T. M. Land. Penick. 
Foushee. 

Idthuanian Lat^guage and Literature: Professor Bloom 
field. Tuesday, 4 p. m. (6). 

Blake. Green, E. L. Kurrelmeyer, W. Neaa. 

Boiling. 

Vedic Seminary: {Brdhmanas and Upanisads): Professor Bloom 
field. Friday, 4 p. m. (9). 

Basore. Green, EL L. Kern. Ness. 

Blake. Hamilton. Milden. Sanders, H. N. 

Foushee. 

Introduction to the Language of the Avesta: Mr. Nesb 

Thursday, 3 p. m. (2). 
Blake. Grimm. 

Advanced Sanskrit: {Introduction to the Rig- Veda): Mr. Nek 
Wednesday, 12 m. (7). 

Basore. Foushee. Kem. Sanders, H. N. 

Blake. Hamilton. Milden. 

Elementary Sanskrit : Professor Bloomfield. Monday and Fri 

day, 12 m. (5). 

Foster, H. B. Kurrelmeyer, W. Schulz. Spragins. 

Grimm. 



Oriental Seminary. (28 students). 

Classes meet in the Dillmann Library, McCoy Hall, Room 18. 

Critical Interpretation of Selected Psalms on the hasi 

of the Authorized Version: Professor Haupt. Wednesdaj 

5 p. m. (16). 

Caldwell. Hall. C. M. Mahonej. Rowe. 

Cantey. Ifeald. McPherson. Sumwalt. 

Cator. Ilirshborg. Paine. Weaver, C. C 

Grimm. Land. Rothermel. Wright, F. R 

Biblical Antiquities : {Religious and Civic Institutions of the Andei 
Hebrews): Dr. J oussTOS. Friday, 10 a. m. (10). 

Caldwell. Grimm. Paine. Sumwalt. 

Cantey. 1^_l. Schmeckebier. Wearer, E. E. 



Gia 



McPherson. 



Ele^nentary Hebrew : (Qe^ienius-MitchelCs Hebrew Qrammar; Genen 
ed, Bacr-Delitsseh) : Professor Haupt. Wednesday, 3-6 p. m. (9). 

Caldwell. Grimm. Mahoney. Stearns. 

Frank, S. W. Heald. McPherson. Wearer, E E. 

Gardner. 

Hebrew: {Second Yearns Course: Interpretation of the Book of Judga) 
Professor Haupt. Monday, 4 p. m. (12). 

Sumwalt. 
Tracy. 
Wearer, E E 

Hebrew Exercises: (Cursory Reading of the Book of Isaiah): Dj 
Johnston. Thursday, 9-11 a. m. (3). 
Grimm. Mahoney. Tracy. 



Blake. 

Caldwell. 

Grimm. 



Guttmacher. 

Laud. 

Mahoney. 



McPherson. 

Ko9Gnau. 

Schanfarber. 
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Bkcensises in Beadifkg Hel^rew at Sight: {HuUtrioal Booka) : 
Dr. Johnston. Friday, 12 m. (4). 
Blake. Caldwell. McPhenon. Samwalt. 

Bebrew JProse CompoMian : ( Translating from Englxah into Htbrew): 

Profe»or Haxtpt. Moqdaj, 3.30 p. m. (12). 

Blake. Quttmacher. McPherson. Sumwalt. 

Caldwell. Land. Roeenau. Tracy. 

Grimm. Mahoney. Schanfarber. Weayer, E. E. 

€kMnparative Hebrew QravMnar: Professor Haupt. Tueedaj, 

3 p. m. (10). 

Blake. Guttmacher. Boeenau. Sumwait 

Caldwell. Land. Schanfarber. Wearer, E.E. 

Grimm. McPherson. 

Hebrew: {Advanced Omrse: OrUioal InterpreUUion of the Book of laaiah, 

Chapltrs »-2xxix) ; Profei«or Haupt. Monday, 6 p. m. (12). 

Caldwell. Guttmacher. McPherK>n. Sumwalt 

Cantey. Land. Rosenao. Tracy. 

Grimm. Mahoney. Schanfarber. Wearer, E. E. 

Critical Interpretation of the Aratnaic JPortions of the 

Hook ofBSxra: Professor Haupt. Tuesday, 4 p. m. (9). 

Caldwell. Land. Boaenau. Sumwait 

Grimm. McPherson. Schanfkrber. Weaver, E. R 

Guttmacher. 

Syriae: (Roedigei'% CkretUmaJthy) : Dr. Johnston. Friday, 11 a. m. (2). 
Grimm. Land. 

Arabic for Beginners: {SoeMBOrammar): Dr. Johnston. Wednes- 
day, 10 a. m. (2). 
McPherson. Sumwalt. 

Seiections frofn Arabic Geographers : Dr. Johnston. Tues- 
day, 9-11 a. ID. (4). 
Grimm. Guttmacher. Boeenau. SchanCtrber. 

Arabic JProse Composition : {Trandating from English into Arabic) : 

Profeiwor Haupt.. Monday, 3 p. m. (7). 

Blake. Guttmacher. Bosenau. Sumwait 

Grimm. Land. Schanfarber. 

Assyrian ftn* Beginners: {Meissnei^i Chrestomalhy) : Dr. Johnston. 
Wedn^ay, 11 a. m. (1). 
McPherson. 

Assyrian Historical Texts: Dr. Johnston. Tuesday, 1 1 a. m. (3). 

Grimm. Land. Sumwalt. 

Assyrian Seminary: Professor Haupt. Tuesday, 5 p. ni. (3). 

Blake. Grimm. Land. 



Xnglisli* (127 Students). 

Classes meet in McCoy Hall. 

Hngiish Setninary : ( The oompUU works of Chaucer) : Professor 

Bright. Tuesday and Thursday, 3-5 p. m., Room 4. (12). 

Barr. Campbell, K. Hagen. Parham. 

Becker. Farr. Heald. West, H. S. 

Brown, G. D. Griffin, N. K Huguenin. Wharey. 

English Versification: (Lectures): Professor Bright. Wednesday, 

4 p. m. (13). 

Barr. Farr. Heald. Parham. 

Becker. Griffin, N. E. Huguenin. West, H. S. 

Brown, G. D. Hagen. Miles. Wharey. 
Campbell, K. 

jnays of Shakespeare: Professor Bright. Tuesday and Thurs- 
day, 12 m., Room 12. (13). 

Barr. Farr. Heald. Parham. 

Becker. Griffin, N. E. Huguenin. West, H. & 

Brown, G. D. Hagen. Miles. Wharey. 
Campbell, K. 

J^oumiU Meeting: Professor Bright. Alternate Fridays, 4-6 p. m.. 
Boom 4. (14). 

Barr. Farr. Huguenin. Shipley. 

Becker. Griffin, N. £. Bflles. West, H. & 

Brown, G. D. Hagen. Parham. Wharey. 

Campbell, K. Heald. 

Anglo^SaODOn : (Mcqot Oourse): Professor Bright. Monday and 
Wednesday, 12 m., Room 8. (3). 
Browne, B. B. Billes. Stidman. 

The English Hramafrotn Hryden to Sheridan: {Lectures): 
Professor Browne. Wednesday, 11 a. m.. Room 8. (12). 

Barr. Campbell, K. Heald. Parham. 

Becker. Farr. Huguenin. West, H. S. 

Brown, G. P. Griffin, N. E. Billes. Wharey. 

EUxabethan JAterature; Early Scottish BoefM: (Mc^or 
Oawrse) : Professor Browns. Tuesday and Friday, 12 m.. Room 8. (2). 
Browne B.B. Stidman. 



Early English Texts f English Literature: {Minor Qmrae): 

Pro^ssor Browne. Daily, except Friday, 1 p. m., Room 6. (18). 

Ballard^ Hanna. Hill, H. D. Murkland. 

Clunet Harry, P. W. Hubner. Peters. 

Dufliy. Uarwood. Laxenby. Smith, V.E. 
Greenbaum. 

Einglish lAterature: {Undergraduate Elective]: Profensor Greene. 

Thursflay, 12 m., Friday, 1 p. m.. Room 9. (9). 

Ballard. Miller, F. O. Bamsay. Seth. 

Hammond. Palmer, J. H. Benoui, Y. A. Steams. 
Jones, B. H. 

English lAterature: {Required Undergraduate Oourse): Professor 

(Greene. Monday, 9 a. m., Tuesday, 10 a. m., Wednesday, 11 a. m., 

Room 11. (40). 

Bogue. GemmilL Keidel, A. Bobinson, G. C 

Brady, J. H. Grimes. King, J. H. Boss. 

Bruce. Guggenheimer. Knapp. Smull. 

Chambers. Hanna. Krager. Spiiman. 

Crummer. Haskell. Laxenby. Ttltj. 

Downes. Jones, T. D. Morvan. TaTeau. 

Fisher, F. C. Joyner. Mullen. Thomas, B. H. 

Fooks. Jungbluth, K. Ramsay. Verplanck. 

French. Jungbluth, M. Bemsen, C. M. Werber. 

Gaddess. Kalb, J. A. Reymann. Whitman. 

Ehetoric and English Composition: Professor Greene. Mon- 
day, Tu^ay, Wednesday, 12 m., Room 11. (57). 

AbercTombie. Eager. Kerr. Bouth. 

Altvater. Ewell. Kins, T. H. Schermerhom. 

Anderson. Foster, F. Liddell. Shrirer. 

Bae^er, H. Fonts. Lindheim. Smith, S. P. 

Beeuwkes, C. J. Francis, LH. Loeb. Smith, W.L. 

Bernheim. Glaser. MackalL Stephens. C G. 

Bouchelle. Gminder. Marshall, T. H. Taneyhill 

Brady, J. H. Greene, J. D. McAll. YerpUnck. 

Breed. Griffin, J. W. Moore, J. S. White. 

Brooks, C E. Heyman. Morrison. Wight 

Bunell. Hill, H. D. PoweU. • Wlngert 

Clark, C. T. Hill, J. P. PurcelL Window. 

De Grange. Hyde. Boulston. Wirt. 

Digg^ Kaulbian, H. Bous. Wright, H. C 
Donaldson. 



German, (lis students). 

Classes meet in McCoy Hall. 
(^Advanced Courses,) 

€iertnan Seminary : Nihtlungen Lied : Professor Wood. Tuesday, 

Thursday, and Friday, 9 a. m., Room 4. (10.) 

Hoftnann. Lye 

Wh 



Blake. 

Brown, G. D. 
Farr. 



Glascock. 

Hagen. 

Heald. 



Kurrelmeyer, W. 



Lyon, 
^harey. 



Oemianic Society : Professor Wood. Fortnightly, Fridav, 8 p. m. 

(18). 

Becker. Glascock. Jones. T.M. Ness. 

Blake. Hagen. Kurrelmeyer, W. Nltse. 

Brown, G. D. Heald. LitUe, C. H. Wharey. 

Campbell, K. Hoftnann. Lyon. Wilkens. 

Farr. Hullihen. 

Gothic : Professor Wood. Wednesday and Friday, 10 a. m., Room 4. (9). 

Blake. Hagen. Lyon. West,H. S. 

Eiesland. Heald. Parham. Wharey. 

Glascock. 

Sc^iller'tfDrantCM/ Professor Wood. Wednesday, 9 a.m., Room 4. (9). 

Glascock. Kurrelmeyer, W. Lyon. Nitze. 

Hoftnann. Little, C. H. Miles. Wharey. 

Hullihen. 

Oerman lAterature in the XI Century : Dr. Vos. Monday 
snd Thursday, 10 a. m.. Room 12. (3). 
Hoftnann. Kurrelmeyer, W. Ness. 

Hodem Hutch: Dr. Vos. Monday and Wednesday, 11a. m., Room 6. 
(3). 
Blake. Hoftnann. Kurrelmeyer, W. 

{Major Course.) 

Scherer, History of Oerman Literature : Dr. Vos. Wednesday. Ooethe, 
Faust : Professor Wood. Monday and Thursday. FTose CompO' 
sition : Professor Wood and Dr. Baker. Friday, 10 a. m.. Room 
6. (7). 

Baetjer, H. Haskell. Miles. Smull. 

Farr. Keidel, A. PoweU. 

(^Minor Course A.) 

JProse Composition: Professor Wood. Monday. Prose Read" 

ings and Classics: Dr. Vos. Tuesday, Thursday, and Friday, 

11 a. ro., Room 11. (26). 

Bouchelle. Greene, J. D. Lazenby. Routh. 

Breed. Heyman. Loeb. Schermerhom. 

De Grange. Hifl, H. D. MackaU. Stephens, C O. 

Eager. Hill. J. P. Peters. Tobln. 

Ember. Hyde, E. P. Boulston. Tumbull. 

Flinn. King. J. H. Bous. Winslow. 

Foster, F. King, T. H. 
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{Minor Course B,) 

Dr. Baker. Dailj, except Wednesday, 11 a. m., Room 8. (24). 

Brooks, C. E. Gxii&D, J. W. Moore, J. 8. Smith, S. P. 

Clark, C. T. Kauftnan, H. Motley. Smith, W. L. 

Ewell. Kerr. Murkland. White. 

Fisher, F. C. Lindheim. Ramsay. Wingert 

Ford. Marshall, T. H. Rogers. Wirt. 

Geraghty. McAll. Shrirer. Wright, H. C 

EUmentary C^erma^ : Dr. Vob. Tuesday, Wednesday, and Friday, 

9 a. m., Room 6. (7). 

Abercrombie. Gonstantine. Morrison. Whitman. 

Bernheim. Diggs. Snavely, O. E. 

€f€rman iJanveraaHan : Dr. Hofmann. Tuesday, 5 p. m., Room 8. 
(9). 

Davidson. Frank, S. W. Meisenbelder. Williams, D. 

Fosnocht. Lyon. Miles. Wilson, H. L. 
Francis, W. W. 

{Elective Courses.) 

Contemporary Readings: Dr. Baker. Monday, 9 a. m., Tnesday, 

10 a. m., Room 8. (16). 

Browne, B. B. Fischer, J. S. Crordon. Kalb, C. W. 

Clunet. Fosnocht Green baum. Smith, F. M. 

Cook, H. W. Francis, W. W. Hammond. Smith, R M. 

Dieffenbach. Frank, 8. W. Hodges, C. S. Stidman. 

Scientifle Readings: Dr. Bakeb. Thursday, 12 m., Friday, 1 p. m.. 

Room 6. (6). 

Dohme. Kershner. Straus. Whitehead. 
Hirshberg. Scholl. 

Scientific German: {For Oraduate Students): Dr. Hofmann. Mon- 
day and Thursday, 5 p. m.. Room 8. (12). 

Black. Cooper. Meisenbelder. Rowe. 

Canter. Howe. Potts. Walden. 

Chamberlain. Mattem. Reese, H. M. Williams, D. 



Romanoe I«ansaage8. (76 students). 

Classes meet in McCoy Hall. 

{Advajiced Courses,) 
Romance Seminary ; Fahles of Marie de Fratice : Professor Eluott, 



Shaw. 
Wilson, R. H. 




Tuewlay, 11 a. m.-l p. m., Room 2. (9). 

Baxter. Frein. Kuersteiner. 

Brownell, G. G. Keidel, G. C. Nitze. 

Brush. 

French IHalects : Profe.«<8or £lliott. Monday, 11 a. m.. Room 2. (6). 

Baxter. Holden Shaw. Wilson, R. H. 

Frein. Kuersteiner. 

Fretich Philology: Dr. Armstrono. Monday, 10 a. m., Wednesday, 

9 a. m., Friday, 11 a. m.. Room 2. (8). 

Baxter Frein. Holden. Parham. 

Brush. Hagen. Kuersteiner. Teillard. 

Old French Readings: Dr. Armstrono. Monday and Wednes- 
day, 3 p. m., Room 2. (8). 

Brush. Glascock. Lyon. Shaw. 

Farr. Hagen. Parham. Wharey. 

Fretich Criticism : Dr. Ogdem. Thursday, 12 m., Room 2. (7). 

Brownell, G. G. Glascock. Lyon. Shaw. 

Frein. Kuersteiner. Nitze. 

Fhonetics and French Frtmunciation : Dr. Rambeau. Tues- 
day, 10 a. m., Room 7. (6). 

Glascock. Lyon. West, H. S. Wharey. 

Hagen. 

Romans d*Aventure: Dr. F. M. Warren. Monday, 12 m., Tues- 

dnv, Wednesday, Thursday, 11 a. m., Friday, 9 a. m., Room 2. 

(D'uring February). (10). 

Baxter. Frein. Nitze. Shaw. 

Brownell, G. G. Kuersteiner. Ogden. Wilson, R. H. 

Brush. Keidel, G. C. 

The Romantic School of French IMerature : Dr. F. M. 

Warren. Monday, Wednesday, Friday, 5 p. m., Donovan Room ; 

Tue»(hy, 12 m., Room 2. (During February). (13). 

Armstrong, R C. Frein. Keidel, G. C Ogden. 

Baxter. Glascock. Lyon. Shaw. 

Brownell, Q. G. Kuersteiner. Nitze. Wilson, R. H. 
Brush. 

Fopular Latin : Professor Elliott. Monday, 12 m., Room 2. (6). 

Brush. Holden. Shaw. Wilson, R. H. 

Frein. Kuersteiner. 

I>ante: Professor Elliott. Wednesday, 12 m., Room 2. (2). 
Kuersteiner. Wilson, R. H. 

Spanish Seminary: Dr. Marden. Thursday, 10 a. m., Room 2. (2). 
Brownell, G. G. Kuersteiner. 



Spanish Bpic Foetry : Dr. Marden. Friday, 12 m., Boom 2. 

Brownell, G. G. Kuersteiner. Shaw. 

Old Spanish Readings : Dr. Marden. Monday, 10 a. m., Roo 

(3). 

Brownell, G. G. Holden. Kuersteiner. 

Spanish Fhilology : Dr. Ma rden. Wednesday and Friday, 10 a 

Room 2. (2). 
Brownell, G. G. Kuersteiner. 

Romance Club : Professor Elliott. Wednesday, 11 a. m., Roo 

(12). 

Armstrong, E. C. Brush. Keidel, G. C. Ogden. 



Baxter. 
Brownell, G. G. 



Frein. 
Kuersteiner. 



Marden. 
Nitxe. 



Shaw. 
Wilson, B. 



{Undergraduate Courses.) 

If4ilin.n: {Minor Couru): Dr. Rahbeau. Daily, except Mod 
9 a. m., Room 7. (2). 
Jones, A. D. Kurrelmeyer, H. 

Italian : ( Undergraduate Elective) : Mr. Baxter. Monday, 9 a 
Thursday, 12 m.. Room 6. (2). 
Fitzgerald. Jones, A. D. 

Spanish : {Minor Course) : Dr. Marden. Daily, except Mod 

9 a. m., Room 8. (5). 

Davidson. Joyner. Krager. Reymann. 

Guggenheimer. 

Spanish: {Undergraduate Eleeiive): Mr. Kuersteiner. Mod 

9 a. m., Thursday, 12 m.. Room 4. (1). 
Clarke, G. M. 

French : {Major Course) : Dr. Rambeau. Daily, except Tu« 

10 a. m., Room 7. (6). 
Dohme. Morgan. Stidman. Wharey. 



Keidel, A. 
Kurrelmeyer, H. 
Miller, R. D. 
Smull. 



Tobin. 
Werber. 
Whitman. 
Wright, H 



Grimes. Mullen. 

French: {Minor Course A): Dr. Rambeau. Daily, except Thurc 

12 m., Room 7. (18). 

Crummer. Hagen. 

Davidson. Harry, P. W. 

Ember. Harwood. 

Fosnocht. Jones, R. H. 

Frank, S. W. Kalb, J. A. 

French: {Minor Course B): Df. Ogden. Daily, except Thun 

12 m.. Room 6. (15). 

Benton. Hodges, C. S. Remsen, C. M. Stephens, « 

Bruce. Knapp. Smith. V. E. Walden. 

Fooks. Pyle. Snavely, C. Wearer, G 

Gorsuch. Ramsay« Steams. 

Fretich : { Undergraduate Elective) : Dr. Armstrong. Monday, 9 f 

Room 10; Friday, 1 p. m.. Room 2. (11). 

Armstrong, J. R. C. Fowler, L. H. Mcintosh. Stewart, W 

Bestor. Kennard. Miles. Tumbuil. 

Brent. Lehr. Robinson, E. A. 

French : {Elements) : Mr. Kuersteiner. Tuesday, Thursday, 
Friday, 9 a. m., Room 10. (3). 
Greene, J. D. Homer. Meisenbelder. 



History, Eoonomios, and Politios. (124 student 

Classes meet in McCoy Hall. 



Hifttorical Seminary: Professor Adams. Fortnightly, Fri 

8-10 p. m., Room 25. (26). 

Adams, T. S. Drewry. Motley. 

Barnett Ewing. Mjrers, W. S. 

Benton. Garrett, B. Paine. 

Brooder. Green, E. L. Radcliffe. 

Brouffh. Kaye. Schmeckebier. 

Campoell, H. Latan6. Scbunck. 

Cantey. Lee. 

History of Civilization : {Major Course) : Professor Adahb. 1 



Sloussat. 
Smith. E. i 
Snavely, C 
Sommerril 
Thorn. 
Wearer, C. 



day and Tuesday, 11a. m., Room 24. 
Barnett. Gaddess. 



Bogue. 
Bronder. 
Campbell, H. 
Davidson. 
Downes. 
Drewry. 
Fooks. 
Frank, S. W. 



Gardner. 

GemmiU. 

Glaser. 

Grimes. 

Guggenheimer. 

Hanna. 

Harwood. 

Haskell. 



(36). 

Jones, T. D. 
Joyner. 
Jungbluth, K. 
Kalb, J. A. 
Knapp. 
Krager. 

Kurrelmeyer, H. 
Levering. 
Morgan. 



Mullen. 

Myers, W. 

Paine. 

Rayner. 

Reymann. 

Rickey. 

TaneyhilL 

We8t,H.S 

Willms. 



Ron%an Politics : Professor Adams. Wednesday and Thursda; 



a. m., Room 25. 

Barnett. 

Benton. 

Bronder. 

Campbell, H. 

Cantey. 

Dennu. 



(22). 

Drewry. 
Ewing. 
Garrett, B. 
Green, E. L. 
Kaye. 
Lee. 



Motley. 
Myers, W. S. 
Radcliffe. 
SchloegeL 
Schmeckebier. 



Sioussatw 
Snavely, C 
SommervU 
Thom. 
Weaver, C 



Habch, 1898.] 
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Nineteenth Century: Professor Adams. Friday, 11 a. m., Room 

26, (24). 

B«roet<. Drewiy. MoUej. Snarely, C. 

Benton, Ewing. Myers, W. 8. Sommenrille. 

Oftldwell. Qarrett, B. Faine. Thorn. 

Campbell, H. Green, E. L. Radcliffe. Weaver, C. C. 

Canter. Kaye. Sohmeckebier. West, H. S. 

Dennu. Lee. Sioussat Willms. 

Sistarieai Method: Dr. Vincent. Tuesday and Thursday, 10 

a. m., Room 23. (19). 

Adams, T. 8. Dennis. Radcliflfe. Snarely, C. 

Bamett. Drewry. Schloegel. Sommerrille. 

Benton. Ewing. Schmedcebier. Thom. 

Campbell, H. Kaye. Scbunck. Weaver, C. C. 

Cantey. Motley. Sioussat 

Bistorical Ckmference : Dr. Vincent. Fortnightly, Saturday, 

8-10 p. m. (8). 

Benton. Motley. Sioussat. Thom. 

Kaye. Scbmeckebier. SommerviUe. Weaver, C. C. 

JESuropean History: {Major Gourae): Dr. Vincent. Thursday and 

Friday, 11 a. m.. Room 24. (26). 

Bogue. Glaser. Joyner. Levering. 

Davidson. Grimes. Jungbluth, K. Morgan. 

Downee. Guggenheimer. Kalb, J. A. Mullen. 

Fooks. Hanna. Knapp. Keymann. 

Frank, S. W. Ilarwood. Krager. Rickey. 

Gaddras. Haskell. Kurrelmeyer, H. TaneynilL 

Gemmill. .. Jones, T. D. 

HietorictU PoiUicff: (Bistory-Eeonomia) : Dr. Vincent. Monday 

and Wednesday, 10 a. in., Room 23. (25). 

Bestor. Harry, P. W. Myers, 8. B. Taveau. 

Qunet. Hodges, C. S. Pender. Ver Planck. 

Ferguson. Homer. Pyle. Werber. 

Fischer, J. 8. Kurrelmeyer, H. Renouf, V. A. Wooldridge. 

Fosnocht lAicke. SchoU. Wright, A. 

Fowler, L. H. Murkland. Straus. Young. 

Green baum. 

Southern £eonofnic History: Dr. Ballaoh. Thursday, 1 

p. m., Room 20. (7). 

Bamett Radcliffe. Sommerville. Weaver, C. C 

Drewry. Sioussat. Thom. 

Municipal Oovemtnent : Dr. Ballaoh. Thursday, 12 m., Room 

20. (9). 

Adams, T. 8. Schloegel. Sioussat Thom. 

Benton. Sohmeckebier. Sommerville. Weaver, C. C. 

Cantey. 

Conference on Southern History: Dr. Ballaoh. Tuesday, 

9 a. m., Room 20. (7). 

Drewry. Motley. Sommerville. Weaver, C. C 

Kaye. Sioussat Thom. 

€teneral History Examinations: Dr. Ballaoh. Friday, 9 
a. m., Room 20. (2). 
Kaye. Lee. 

Greek and Itonuin History: (Minor (Jowm): Dr. Ballaoh. 

Daily, except Tuesiiay, 10 a. m., Room 20. (15). 

Beeuwkes.G. J. Hill. J. P. Moore, J. S. Shrlver. 

Clark, C T. Lindheim. Peters. Stephens, C. G. 

De Grange. Loeb. Roulston. Wingert 

Heyman. Marshall, T. H. Schermerbom. 

JEconofnic Seminary: Dr. Shebwood and Dr. Hollander. 

Thursday, 4-6 p. m., Room 21. (7). 

Adams, T. 8. Brough. Myers, W. 8. Smith, E. A. 

- - «r-.. - Schl • 



' Bamett 



Campbell, H. 



tloegel. 



Theory of Credit: Dr. Shebwood. Thursday and Friday, 9 a. m.. 

Room 24. (18). 

Adams, T. 8. Oantey. Paine. Sioussat 

Bamett Drewry. RadclifTe. Smith. E. A. 

Benton. Garrett, R. SchloegeL Suavely, C. 

Brough. Motley. Scbmeckebier. Sommerville. 
Campbell, H. Myers, W. S. 

Bicanon^ie Sociology : Dr. Sherwood. Monday, 9 a. m.. Room 24. 
(14). 

Adams, T. 8. Campbell, H. Motley. Sohmeckebier. 

Bamett Cantey. Paine. Smith, E. A. 

Brander. Drewry. Radcliffe. Sommerville. 
Broagfa. Kaye. 

JBeonomic System, of Bicardo : Dr. Hollander. Tuesday and 

Wednesday, 9 a. m.. Room 24. (8). 

Adams, T. 8. Benton. Campbell, H. Schloegel. 

Bamett Broqgh. Radcliffe. Smith, E. A. 

iharrent Congressional History : Dr. Hollander. Thursday, 

3 p. m.. Room 21. (12). 

Adama. T. 8. Broafdi. Garrett, R. Sioussat 

Bamett. CampbeU, H. Myers, W. 8. Sommerville. 

Benton. Drewry. Scnmeckebier. Thom. 



McUhen^atieal Economics: Dr. Moore. Monday, Wednesday, 

Friday, 10 a. m., Room 21 . [12 lectures]. (9). 

Adams, T. 8. Campbell, H. Paine. Smith. E. A. 

Barnett Myers, W. 8. Schloegel. Radcliffe. 

Brough. 

Recent Econon^ic Theory: ( Undergraduate Eteetive) : Dr. Sheb- 
wood. Thursday, 12 m., Friday, 1 p. m., Room 21. (8). 

Bamett Garrett, R. Myers, 8. R Schloegel. 

Drewry. Morgan. Myers, W. 8. , Ulman. 

International Trade : (Minor Oourte) : Dr. Hollander. Mon- 
day and Wednesday, 10 a. m.. Room 24. (22). 

Cook, H. W. Guggenheimer. Kauftuan, H. Rejrmann. 

Dlffenbach. Hammond. Kennard. Ri^ey. 

Downes. Hanna. Knapp. Steams. 

Fooks. Jones, T. D. Krager. Talty. 

Frank, 8. W. Joyner. Levering. Willms. 

Gaddess. Jungbluth, K. 

Money and Banking: (Minor Course and Hietory-Eamomica) : Dr. 

Hollander. Thursilay and Friday, 10 a. m.. Room 24. (61). 

Bestor. Gaddess. Kennard. Roymann. 

Clunet Greeubaum. Knapp. Rickey. 

Oook, H. W. Guggenheimer. Krager. Scholl. 

Diefl'onbach. Hammond. Kurrelmeyer, H. Smith, E. A. 

Dohme. Hanna. Lehr. Steams. 

Downee. Harry, P. W. Levering. Straus. 

Ferffuson. Harwood. Lucke. Talty. 

Fischer. J. 8. Hodges, C. 8. Miller, R. D. Taveau. 

Fitzgerald. Homer. Murkland. Werber. 

Fooks. Jones, T. D. Pender. Wooldridge. 

Fosnocht Joyner. Pyle. Wright, A. 

Fowler, L. H. Juugbluth, K. Rayner. Young. 

Frank, S. W. Kaunnan, H. Renouf. 

An^riean Public Law: Dr. Willouohby. Monday and Tues- 
day, 11 a. m.. Room 20. (12). 

Adams, T. S. Ewing. Schloegel. Sommerville. 

Benton. Kayo. Sohmeckebier. Thom. 

Cantey. Radcliffa Sioussat Weaver, C. C. 

History of Political Philosophy : Dr. Willouohby. Monday 
and Tuesday, 12 m., Room 20. (15). 

Bamett Ensor. Kaye. Sioussat 

Campbell, H. Ewing. Myers, W. 8. Sommerville. 

Cantey. Garrett, J. W. Paine. Thom. 

Drewry. Garrett, R. Schloegel. 

Political Conference: Dr. Willouohby. Fortnight! v, Friday, 
4-6 p. m., Room 20. (C). 

Adams, T. 8. Sioussat. Thom. Weaver, C. C. 

Kaye. Sommerville. 

American Political and Constitutional History: Dr. 

Steiner. Wednesday and Friday, 12 m.. Room 24. (28). 

Brent Hammond. Motley. Seth. 

Clarke, O. M. Hubner. Myers, S. B. Soinmerville. 

Ferguson. Kalb, C. W. Myers, W. S. Stewart, W. P. 

Fowler, L. H. Kaye. Palmer, E. L. Talty. 

Garrett. R Kennard. Palmer, J. H. Thom. 

Gemmill. Mcintosh. Rickey. Ulman. 

Gordon. Miller, F. O. Robinson, E. A. Willms. 

English Constitutional Law and History : Mr. Lee. Mon- 
day and Tuesday, 12 m., Room 20. (24). 

Brent Gordon. Miller, F. O. Robinson, E. A. 

Clarke, G. M. Hammond. Myers, S. B. Seth. 

Dieffenbach. Hubner. Palmer, E. L. Stewart, W. P. 

Ferguson. Kalb, C. W. Palmer, J. H. Talty. 

Fowler, L. H. Kennard. Paine. Ulman. 

Gemmill. Mcintosh. Rickey. Willms. 



Philosophy. (60 students). 

Classes meet in Room 12, McCoy Hall. 
History of Philosophy : Professor Griffin. Friday, 3 p.m. (10). 

Brander. Ewing. Osmond. Schanfarber. 

Caldwell. Guttmacher. Rosenau. Smith, E. A. 

Cator. Motley. 

Deductive and Inductive Logic: until December 24: Psy^ 

chology : January 1 to April 1 ; Ethics : after April 1 : Professor 

Griffin. Daily, 11 a. m. Outlines of the History of Phi' 

loHophy : Weekly. (50). 

Ballard. Fowler, L. H. Lucke. Seth. 

Bestor. Francis, W. W. Mcintosh. Smith, F. W. 

Brent. Gordon. Miller, F. O. Smith, R. M. 

Browne, B. B. Hammond. Miller, R. D. Smith, V. B. 

Cator. Harry, P. W. Myers, S. B. Stearns. 

Clarke, G. M. HirshberK. Osmond. Stewart, W. P. 

Cook, H. W. Hodges, C. 9. Palmer, J. H. Stidman. 

Dieffenbach. Hubner. Pender. Straus. 

Dohme. Jones, A. D. Pyle. Uhnan. 

Dufly. Jores, R H. Renouf, V. A. Whitehead. 

Ferjrason. Kalb, C. W. Robinson, E. A. Wooldridge. 

Fischer, J. 8. Kennard. Scholl. Young. 

Fitxgerald. Lehr. 



/ 
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DrawinC* (82 Studentn). 

Claflses meet in the Howard Street bailding, Rooms 9 and 18. 



F^ehand I>rawing : Mr. Whitbman. Tuesday and Thursday, 
2-5 p. m. (62). 

Ab«rcrombie. 
Altrater. 
Andenon. 
Baetjer, H. • 
Beeawkee, C. J. 
Bembeim, B. M. 
Brad/, J. H. 



Broou, C. E. 

Burrell. 

aark, a T. 

Coustantine. 

Crummer. 

De Grange. 

I>igg>i. 

DoDaldson. 

Downs. 



Eager. 
Emoer. 
EweU. 
Fllnn. 
Foster, h\ 
Foutz. 

Francis, I. H. 
Olaser. 
Gminder. 
Greene, J. D. 
Griffin, J. W. 
Heyman. 
Hill, H. D. 
HUl, J. P. 
Homer. 
Hyde. 



James, R. 

Kerr. 

Llddell. 

lindhelm. 

Loeb. 

Mackall. 

MarshaU, T. H. 

MoAll. 

Moore, J. S. 

Morrison. 

Powell. 

Puroell. 

Ramsay. 

Boss. 

Boulston. 



Rous. 

Schermerbom. 

Shrlver. 

Smitb. S. P. 

Snavely, G. E. 

Taneynill. 

TnrnbuU. 

Ver Planck. 

Wbite. 

Wbitman. 

Wight 

Wingert 

Wlnslow. 

Wirt. 

Wrigbt, H. G 



Mechanieai Drawing : Mr. Oeeb. Monday and Tuesday, 2-5 p. m. 

(20). 

Edmunds. Hall, C M. Pender. 

Everett. Haulenbeek. Spencer. 

Frank, E. Hodges, W. L. Stephens, J. C 

Gorsuch. Keioel, F. B. Swaine. 

Haldeman. Kersbner. Surface. 



Armstrong, J. R. C. 
Bartell. 
Beale, R. B. 
Beeuwkes, R. K. 
Brady. 



Forensios and Elooiition. (i8i) students. 

Classes meet in McCoy Hall. 

VarenMat: Third Year {SenaU) : Mr. Lee. Alternate Wednesdays, 
11 a. m., Donovan Boom. (52). 



Ballard. 
Bestor. 
Brent 

Browne, B. B. 
Clarke, G. M. 
Qunet 
Cook, H. W. 
Dieffenbach. 
Dobme. 

Duixy. 

Ferguson. 
Fischer, J. S. 
Fitzgerald. 



Fowler, L. H. 
Francis, W. W. 
Gordon. 
Hammond. 
Harry, P. W. 
Harwood. 
Hirsbbera. 
Hodges, C. 8. 
Hubner. 
Jones, A. D. 
Jones, R. H. 
Kalb,C.W. 
Kennard. 



Lebr. 
Lucke. 
Mcintosh. 
Miller, F. O. 
Miller, R. D. 
Myers, S. B. 
Osmond. 
Palmer, J. H. 
Pender. 
Pyle. 
Rayner. 
Renouf, V. A. 
Robinson, E. A. 



Scholl. 

Seth. 

Smith, F. W. 

Smith, R M. 

Smith, y. E. 

Steams. 

Stewart. W. P. 

Stldman. 

Straus. 

Ulman. 

Whitehead. 

Wooldridge. 

Young. 



Farensies : Second Year (Howe ofBepreseTUatives) : Mr. Lee. Alternate 
Wednesdays, 11 a. m., Donovan Koom. (51). 



Armstrong, J. R. C. 

Bogue. 

Bruce. 

Chambers. 

Daridson. 

Downes. 

Fisher, F. C. 

Fooks. 

Foenocht. 

Frank, S. W. 

French. 

Gaddess. 

Qemmill. 



Greenbaum. 
Greere, J. D. 
Grimes. 
Guggenbelmer. 
Hanna. 
Haskell. 
Jones, T. D. 
Joyner. 
Jungblutb, K. 
Jungblutb, M. 
Kalb. J. A. 
Kaufman, H. 
Keidel, A. 



King, J. H. 

Knapp. 

Krager. 

Kurrelmeyer, H. 

Lazenby. 

Levering. 

Moi*gan. 

Mullen. 

Murkland. 

Palmer, E. L. 

Ramsey. 

Remsen, C. M. 

Rejrmann. 



Robinson, G. C. 

Ross. 

Bmull. 

Spilman. 

™ty. 

Taneybill. 

TaTeau. 

Thomas, R. H. 

Tobin. 

Ver Planck. 

Werber. 

Wrigbt, A. 



Elocution: First Year: Mr. Lee. Assembly Room. 

SeeUon I. Monday, 9 a. m. (18). 

Abercrombie. EweU. 

Adams, T. S. Francis, I. H. 

Altvater. Glaser. 

Backer, H. Greene, J. D. 

Beeuwkes, C. J. Hejrman. 

SeeUon IL Tuesday, 10 a. m. ( 19). 

aark, 0. T. Uddeli. 

Flinn. MarshaU, T. H. 

Gminder. McAU. 

Hubner. Moore, J. S. 

King, J. H. Powell. 

Seetiaii III. Thursday, 12 m. (20). 

Bouchelle. Foster, F. 

Brady, J. H. Foutz. 

Breed. Gaddess. 

Burrell. Gardner. 

Donaldson. GriiBn, J. W. 

SeetumlV. Friday, 1 p. m. (19). 

Anderson. Eager. 

Brooks, C. E. Ember. 

Crummer. Fischer, J. S. 

De Grange. Grimes. 

Diggs. HiU, H. D. 

D^HUe : Advanced LimUed Class : Mr. Lee. Wednesday, 9 a. m., Dono- 
van Room. (14). 

Ballard. Gardner. Lucke. Steams. 

Cator. Hammond. Pyle. Willms. 

Dieflfenbach. Hodges, C. 8. Seth. Young. 

Fischer, J. S. Kennard. 



Kerr. 
Lindheim. 
Loeb. 
Ramsay, R. L. 



Rickey. 

Schermerbom. 

Seth. 

TaneyhiU. 

TuraDuU. 



Jones, T. D. 
King, T. H. 
Mackall. 
Morrison. 
Roulston. 



HUl, J. P. 

Hyde. 

PuroeU. 

Ross. 

Routh. 



Rous. 

Smith, S. P. 
Ulman. 
Wingert 



White. 
Whitehead. 
Wight 
Wrigbt, H. C. 



Shrirer. 
Smith, W.L. 
Ver Planck. 
Whitman. 
Wlnslow. 



Sioussat. 
Smith, V. E. 
Wirt 
Wright, A. 



Public ^oeaMng: Advanced LmUed Class: Mr. Lee. Tuesday, 
I p. m., Donovan Room. (11). 



Fischer, J. S. 

French. 

Grimes. 



Guggenbelmer. 
King, J. H. 
Morgan. 



^ubHe Speaking : Mr. Lee. 

Anderson. Foeter, F. 

Beeuwkes, C. J. Greene, J. D. 

Brooks, C E. Griffin, J. W. 

BurrelL Hyde. 
De Grange. 



Mullen. Beymann. 

Murkland. Roai. 
Remsra, C. M. 

Friday, 12 m., Asserbly Room. (17). 

Kaufinan, H. McAlL 

Llddell. Bdbermerfaom. 

Lindheim. fihrirer. 

Loeb. Smith, W. L. 



COMMEMORATION DAY. 

The twenty -second anniversary of the University was celebrated oo 
Tuesday, February 22. The public exercises were held in McCoy HalL 

The address of the day was by President Charles K. Adams, of the 
University of Wisconsin, on State Aid to Higher Education. (This addres 
has been printed in pamphlet form.) 

The degree of Doctor of Philosophy was conferred upon 

Charles WiUiam Peppier, of Baltimore, A. B., Johns Hopkins Univenity, 
'92, Fellow by Courtesy, '97-'98. His studies were Greek, Latin, and San- 
skrit. His thesis is entiUed'^The Comic Terminology in Ariatophanei 
and the Comic Fragments.'' 

Ebenezer Emmet Beid, of Lynnhaven, Va., A. M., Richmond College, 
'92, Fellow of the Johns Hopkins University, '97-'98. His studies nere 
chemistry, phytdcs, and mathematics. His thesis is entitied " Studies in 
the Hydrolysis of Acid Amides." 

William Bemey Safibld, of Selma, Ala., A. B., University of Alabama, 
'87, LL. R, '88, and A. M., '89. His studies were Latin, Greek, and San- 
skrit. His thesis is entitled ** The Construction with Verbs of Command- 
ing at Different Periods of the Latin Language." 

The degree of Bachelor of Arts was conferred upon 

Robert Ernest Belknap, of New York. 

William Cazenove Gardner, of Maryland. 

Charles Smith Lewis, of New York (extra ordinem). 

President Gilman announced that the portrait of Professor Simon Nev- 
comb presented to the University by his colleagues, friends, and pnpik^ 
had been finished and placed on the walls of McCoy Hall. The portrait 
was painted by Mr. H. G. Hardie, of Boston. 

Professor Adams announced that the John Marshall prize had been 
awarded for this year to Professor Charles D. Hazen, of Smith Cbl^ge, 
Mass., a graduate of this University in 1893, for his work on ''Ooo- 
temporary American Opinion of the French Revolution." 

President Gilman then read the following minute, which was adopted 
by the board of trustees at a meeting held before the exercises : 

'* In accordance with the wbhes of many of its friends and sapporten, 
taxpayers and citizens of Maryland, the Johns Hopkins University hie 
determined to present a statement of its financial condition to the Legis- 
lature of Maryland, and to ask for State aid. They will in their memorial 
set forth the work accomplished by the University and their reasons for 
seeking an appropriation. In support of this memorial they ask the 
co-operation of the newspapers of the city and State and also of intelligent 
individuals in public and private life, including the alumni of the Univer- 
sity, of whom thirteen hundred are Marylanders. Ample statements have 
been prepared for submission to the Legislature, on whose favorable con- 
sideration the University relies with confidence and hope." 

A meeting of the general Alumni Association was held in Baltimore, 
February 22, in the morning. Officers were elected as follows : — 

Joseph Sweetman Ames, A. B., '86, and Ph. D, '90, president; Alfred 
Jenkins Shriver, A. B., '91, secretary ; Henry Oliver Thompson, A. B.,'87, 
treasurer ; Wyatt William Kandall, Ph. D., '90, John Hemslej Johnson, 
A. B., '81, Robert Milligan McLane, Jr., A. B., '87, Charles (Jambrill 
Baldwin, A. B., '92, and Dudley Williams, A. B., '97, executive oommittee. 

The Association had its eleventh annual banquet at the Hotel Rennert 
in the evening. Addresses were made by President Gilman, Mr. Charles 
J. Bonaparte, Major Richard M. Venable, Prof. Woodrow Wilson, and others. 
The Northwestern Alumni Association met at the University Club in 
Chicago at noon. Addresses were made by Frederick Jackson Turner, Ph. D., 
'90, now professor of American history at the University of Wiaoonsin, and 
by James Taft Hatfield, Ph. D., '90, now professor of German in North- 
western University. 
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.ABSTRACTS OF PAPERS READ AT RECENT MEETINGS 
OF THE UNIVERSITY SCIENTIFIC ASSOCIATION. 

One Hundred and Thirty-fourth Regular Meeting, November 23, 
1897. 

The following communication was presented and read : 

'* The Yerkes Observatory and the Exercises held in connection 
with its- Dedication." By Charles Lane Poor. 

The speaker gave an acooant of the dedication of the Yerkes Observa- 
tory and of the Astronomical Conferences which were held in connection 
therewith. These Conferences were exceedingly interesting and were 
remarkably well attended, a number of very important papers being pre- 
sented. The Observatory was described, special attention being given to 
the great Yerkes telescope and to its accessories, the dome and elevating 
floor. A number of lantern slides of the Yerkes Observatory in its com- 
plete state as well as in the process of erection were shown. A series of 
interesting views of the great telescope were also shown. 

One Hundred and Thirty-fifth Regular Meeting , December 16, 1897. 

The following communication was presented and read : 

*' The Electric Furnace in its Relations to Chemistry." By Ira 
Remsen. 

The speaker gave an account of the recent work of H. Moissan on 
chemical action at high temperatures. The work was made possible by 
the invention of the electric furnace. This is made of marble, which 
under the influence of the high temperature of the electric arc is converted, 
at least partly, into lime. It consists of two blocks so hollowed out in the 
centre that the poles of a powerful battery can be brought near together in 
the cavity. By means of the temperature thus produced, very remarkable 
chemical changes can be eflTected. M. Moissan has succeeded in making in 
quantity a number of chemical compounds and elements in pure condition 
that have hitherto been known mainly as curiosities, and perhaps the most 
interesting of the phenomena described by him are those which led to the 
formation of diamonds. He carefully reviewed all previous work on this sub- 
ject and reached the conclusion that no one of the methods hitherto employed 
can be used successfully for the purpose of making diamonds. After a number 
of preliminary experiments he finally succeeded, by dissolving carbon in 
molten iron at a temperature above 3000^ Centigrade, and plunging the 
crucible containing the molten mass into cold water. The sudden cooling 
of the iron on the outside caused high pressure upon the mass within, and 
under these circumstances a part of the carbon crystallized out in the form 
of minute diamonds. These were examined very thoroughly and shown 
beyond a doubt to be diamonds. M. Moissan does not expect to make large 
diamonds by this method, and does not express any special interest in the 
possible practical applications of this discovery, but he points out that the 
work thus far done on this subject justifies the conclusion that the diamonds 
found in the earth have probably been formed by processes similar to those 
which he has used successfully. He thinks that they have been formed at 
great depths in the earth and that they have crystallized from molten iron 
under great pressure. 

Among the elements obtainable in quantity by means of the electric 
furnace are chromium, manganese, molybdenum, tungsten, uranium, vana- 
dium, zirconium, titanium, silicon, and aluminium. The principal com- 
pounds described in M. Moissan's book, many of them for the first time, 
are the carbides, silicides, and borides. Among the carbides occurs the 
now famous calcium carbide which has attracted so much attention on 
account of the fact that it yields acetylene when treated with water. The 
carbide of aluminium is also of special interest because when it is treated 
with water it yields methane or marsh gas. Uranium carbide yields a 
mixture of hydrocarbons not unlike petroleum. These decompositions 
indicate the posribility that petroleum is formed, at least to some extent, 
by the acUon of water on carbides in the interior of the earth. Indeed M. 
Moiasan daims that the evidence is sufficient to justify a very positive 
statement on this subject. Certainly the results reached by him have brought 
again into great prominence thb theory of the formation of petroleum, 
which was first proposed by Mendel^ff. 



One Hundred and Thirty-sixth Regular Meeting, January 20, 1898. 

The following communication was presented and read : 

A Trip Through Russia in Connection with the Seventh Inter- 
national Geological Congress. By William B. Clark. 

The paper, which was illustrated with lantern slides, described the organi- 
zation and proceedings of the Seventh International Geological Congress at 
St. Petersburg, which took place during the summer of 1897 and which was 
preceded and followed by extended excursions through the Russian Empire. 
The excursion into Finland and the long journey into Southern Russia and 
Caucasia by way of Moscow and the Volga were described and the physio- 
graphical, geological, ethnographical and other features of the country tra- 
versed were considered. The trip across the Caucasus Mountains with side 
excursions into the high regions with their glaciers and snowfields presented 
much of interest to geologists, while the later journey through Georgia to 
the Caspian Sea and subsequently to the Black Sea at Batoum afforded the 
author of the paper an opportunity of seeing some of the most interesting 
and most distant parts of Russia. The journey closed with several days 
spent in a study of the geology and historical monuments of the Crimea, 
the Congress disbanding at Odessa early in October. 



The Geometrical Constitution of Magnetic Fields. 
By Ren^ de Saussure. 

Washington, January 3, 1898. 
Prop. H. A. Rowland, 

Johns Hopkins University. 

Dear Sir^ — In making a geometrical study of the motion of a rigid body, 
I found that the ordinary laws of motion are applicable to any magnetic 
field and that therefore the geometrical constitution of such a field is not 
based upon any principle of mechanics or physics but is, like kinematics, 
a direct result of the axioms of geometry. And first, what is a magnetic 
field, geometrically speaking ? 

Consider any rigid plane figure on which there is marked a point M and 
a straight line D passing through M; such a body is completely determined 
in its plane, as soon as the position of the point M and the direction of the 
line D are given. The position of the plane body depends therefore on 
three parameters, just like a point in space; but in the geometry of the 
point in space it is customary to consider points, lines and surfaces, so in 
the geometry of the position of a rigid body in a plane we shall consider 
three phenomena: (1°) a unique position of the body MD, (2^) a single 
infinity of positions forming a continuous series and defining a certain 
displacement of the body in the plane, (3^) a double infinity of positions 
forming a continuous series ; this is precisely the phenomenon presented 
by a plane magnetic fieldy for we can suppose the body AfD to be a small 
magnetic needle whose center is the point M and whose axis coincides 
with the line D; by displacing this needle in the field, we can bring M 
in coincidence with any given point of the plane, but as soon as ilf b 
located, the needle takes a definite position, so that the total number of 
positions, which the needle can take is doubly infinite. A plane magnetic 
field must then bear the same relation to the displacement of a rigid body 
in a plane as a surface of points bears to a line of points^ In space, the 
line taken as a standard is the straight line, because between two given- 
points there is always a straight line and only one; for the same reason, 
the displacement of a plane body taken as a standard for all other dis- 
placements is the rotation or drevlar displacement, since two positions of 
tlie plane body determine a rotation and only one. Again in space, the 
surface taken as the standard surface is the plane, because it is a surface 
such that the straight line joining any two points of the surface has all 
its other points on the surface too. Therefore, it is natural to look for a 
standard magnetic field, which may be used to study any other field ; if 
such a field exists, its definition shall be as follows : it is a field such that 
by joining any two positions of the needle MD in the field by a circular 
displacement, all the positions which the needle takes during this dis- 
placement shall also belong to the field. For this reason, the standard 
magnetic field may be called a circular field; the existence of a circular 
field may be proved in the following manner : 
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Con^der in the plane a fixed point O and a Rtraight Hoe Odf (Pig. 1) ; 
Mippoee that when the point M detcribes the line OM, the needle MD 
remain! pBrallel to itoelf, but when the line OM tnrng around O, the 
Deedle MD revolTea twice u fast around its center M ; the magnetic field 
thui defined in a circular field and the point ia its cenler or jmU. To 
prove this, we can maketueof the following property of this field; when- 
ever the needle is displaced in the Geld in such a waj that its center if 
de«cribea a circle paebing through the point 0, the diaplacement of the 
needle will be precisely the same aa if the needle were rotated around 
the center Cof this circle. For, let itf and M' be any two pouliona of the 
point if on the circle, and ifD, M'ly the corre«|ionding posiliona of the 
needle; according to the definition of the field the angle between MD and 
M'ly is twice the angle MOM', but the angle at the centre ifCAf' ie also 
twice the inscribed angle MOM' ; hence if the ne«dle ifl> be rotated 
around C it will sooner or later lake the position M'ly. But if' is any 
point of the circle, hence, during the whole circular displacement the 
needle remains in the field. If we take now any two poaitiona of the 
needle in a drcular field Buch aa MD and M'D', we can always i*8b a 
circle through the points if, M' and and if the needle be rotated aronnd 




the center Cof this circle, it will not leave the field and will pass through 
the two given pcaitions MD and M'D'; but between any two positiona of 
a plane body there exists but one circular displacement. We see then that 
the drcnlar field ia aach that the circular displaceraenl determined by any 
two poailiona of the needle belongs to the field, and further that this cir- 
cular displacement always pasaea through the pole of the field. 

To determine the lines of force of a circular field, let MD be any paeition 
of the needle In the field ( Fig. 2) ; draw a circle tangent to the line D and 
passing through the points if and 0. When if describes this circle, ifD 
Eurna around the center Cof this circle, hence MD remains tangent to the 
circle, i. e. ; this circle is the line of force paaing through M and it is easy 
to see that all lines of force are circles passing through the pole and 
tangent to the same line OX. By turning these lines of force of a right 
angle around the center 0, we get a second system of circles, which cuts 
the first orthogonally. 

I happened to speak of this circular field lo Hr. Ed. Oallaudet. instructor 
of physics in Yale University, and he remarked lo me that this field has 
the aame lines of force as a Gel<l produced by an infinitely short magnet 
placed at the venter in the direction OX. It is rcmarkable that we 
tiave been led to the consideration of this field by relations pnrely geomet- 
rical, involving DO principle of physics, ninch less the law of the inverse 
of the square of the distance, which is assumed in magnetism. 

The circular field can be used in the study of any other Geld just as the 
plane ia used in the study of surfaces. For inatance, it takes three points 
to determine a plane in space ; in the siinie way, it takes three poeitions 
of the needle to determine a circular field: let MD, M'D', M"D" be 
these three positions; the two |ia<i(ians MD and M'D' determine a lertain 
rotation and the positions MD and M"D" determine another rotation; 
the circles MM' and MM" described by M during these rotations intersect 
at if and at a second point O. This point ia the pole of the circular field 
passing through the three given positions, because it contains two circular 
displacements passing through these positionH. 

The two poeitions Jlf'i>' and M"D" determine a third rotation which 
muBt belong to the same field, i. e. ; the circle M'M" described by if ia 



this third rotatiou must also pass through O. But the rotation whScfa 
brings the needle from the position M'D" to the position M"D'' is tbt 
resultant of the two rotations {.M'D', MD) and [MD, M"D"). We«* 
then that two rotations of a plane body determine a circular Beld whidi 
contains also the resultant rotation, and this remark leads to the law of 
composition of two finite rotations in a plane. Let ■ be Ibe angle of the 
first rotation, «' that of the second and e, e' the centres of the rotatiou; 
give to any point tn of the plane the rotation ■ around e, this will brtag 
m BOmewhere in m' ; give to m' the rotation u' around </, and let m" bs 
'the final position of m' ; the circles mm' and m'm" detenilined by lb(ae 
rotations intersect in nt' and in a second point a, which is such that the 
circle mom" will determine the center of the resultant rotation, and tlis 
aro mm" the angle of this resultant. 

Being given a aurface in apace and three points on thii iorface not hr 
from each other, the plane passing through these three p<Mnts Is a plane 
tangent to the surface, i.e.: a plane which coincides with the surface ia 
the vicinity of the three tioints. In the same way, being given any mag- 
netic Geld and three positions of the needle, not far from each other, thns 
three positions determine a circular field langenl to the given field, Le.: s 
circular field which can be substituted to the given field in the vidnily 
of the three poeitions ; the circulsr lines of force of this tangent field will 
coincide very nearly with the real lines of force of the given field in the 
same vicinity. Now, if we were to place an infinitely short magnet at the 
pole of this tangent drcular field and place the needle near the point ol 
contact of the two Gelds, the effect produced by this magnet would be the 
same as the effect produced by all the magnets, which may be in the gireo 
magnetic field, since the two fields coincide near their point of contact. 
Hence, the resultant magnetic action st any point of a magnetic field, is the 
same aa would be produced b; a single short magnet placed at the pole d 
the circular field tangent to the given field at this poinL 

Another fundamental property of circular fields ia that the interaectioa 
of two circular fields is always a circular displacement and this theorem 
corresponds in space to the fiict that the intersection of two planes is alwayi 
a straight line. Let O and C be the poles of two circular fields and MD 
a position of the n«edle commou to both Gelds; if we draw a circle throogfa 
0, C and M and let MD turn around the center of this circle, it ia evidtst 
that during the whole rotation the positions of the needle belong to both 
circular Gelda Three ciroular fields have only one pOMtion of the needle 
in common, which ia determined by taking the intersections of the Adds 
two and two; thia will give three circntar displacements passing throi^ 
the same position. 

These remarks are sufficient to show the use of circular fields in the study 
of any irregular field in a plane; I shall develop the subject and use diculir 
fields in the study of motion of a plane body just as planes ore used in span 
in the study of a twisted curve. I also hope to extend the theory to mtg- 
netic fields on a sphere and lo any magnetic field in space; bat this bail 
I can submit to you for the present. 

Very respectfully yours, 
Rk«* Dx Bacssubi. 

AN ENCOURAGING VIEW OP AMERICAN CITIES. 

(Abitmcto/aLeelttrt yivtn lo Sludenl» of Hiitorital and I^ililieal Seienee, at At 

Johia Hopkini Unirtnily, by Talcott WiLUAua, Editor of 

The Prta, Philaddpkia.) 

Mr. Williams began his address by a general comparison of Ameiicsa 
and European cities. In making the comparison, not magnificence but the 
comfort of the citizens should be considered. The 6nt element of comfort 
is room. The population of the averafte American city is distribated eta 
much morc ground than that of the average European city, necenitating, 
therefore, a greater expense for paving, for lighting and cleaning the streets 
and for water and sewage facilities. Also, a greater Tariablenees in meteoro- 
logical conditions produces for American cities peculiar problems. Tbe 
rain-fall, for example, is greater, the entire rainy period less, and during 
this period there is a greater irregularity of rain-fall than in Europe. 
The reason why the sewers of Berlin or London never break, aa is some- 
times the case in Philadelphia, is that in these cities it never rains hard 
enough lo break a sewer. 

Again a greater variation of temperature presents to American dtiH 
peculiar difficulties. For example, an asphalt paTement is sore to deUB- 
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ter under a swing of 160 degrees of temperature than under a 
100 degrees as is the case in northern Europe. To meet these 
)gical extremes, a better grade of work, and therefore a greater 
is necessary. Moreover, the death rate among children is in- 
>y the high temperature of summer, and the pulmonary diseases 
to the winter climate of America increase the death rate Still 
>y cutting life short at the other end. Therefore, American cities 
essarily neglect magnificence. In comparing them with European 
; magnificence but the difficulties overcome and the relative comfort 
izens must be considered. American cities do not choose to have a 
in every square but-choose rather to have a bath-tub in every home. 
*owing influence of universities upon the life of the people shows 
it imperceptible yet certain development of higher institutions in 
1 society. Some universities, like Columbia, on account of their 
idowment, have long been segregated and apart from the people, 
r universities, like the University of Pennsylvania, have had the 
tune to be lK)rn poor. This university has grown only by the 
:aken in it by the people of Philadelphia and of Pennsylvania. 
I, it has ever had in mind its obligation to the people in whose 
itands. The university has become a part of the city and the city 
' the university. Its interests, however, extend beyond the city. 
DUt the state, to social clubs, to organizations fur educational pur- 
lerever the people desire instruction, the university sends its 
atives. 

riginal gift of land from the city was twenty six acres, subse- 
ncreased by thirteen acres. The city has invested large amounts 
rships of the University of Pennsylvania, of Bryn Mawr, and of 
ititutions. The present educational facilities in Philadelphia are 
the humblest laborer, if able to keep his child in clothing, may 
on, without being at any expense for tuition, start in the kinder- 
id go to the end of as good a legal course as the country affords 
^e hb daughter advance from the same beginning and become a 
of Bryn Mawr. 

.rd to the finances of the University of Pennsylvania, Mr. Williams 
ere are about 7000 men in eastern Pennsylvania, 4000 of whom 
liladelphia, who aid the university with their means. In it, also, 
vate corporations have an active interest. But the most valuable 
I is the State of Pennsylvania. About every two years, the repre- 
9 of the university go to the legislature and ask for $200,000 and 
y is obtained. Thus the "city of homes" and the State of Penn- 
hand in hand with the state's great university, are developing in 
tion, originally blown like a sand dune across the Atlantic, a 
istitutional life. 



PROCEEDINGS OF SOCIETIES. 

A99ociation, 

47. 

eal Asaoeiation, 

Ired and sixty-eecond regular meeting. December 17, 1897. 

sad: 

fluence of Laurence Sterne on German Literature, by T. S. Bakkr. 

latical and Etymological Notes, by M. Bloomftkld. 

ired and sixty-tbird regular meeting. January 21, 1898. 

»ad: 

Genesis of the Polychrome Bible, by P. Haupt. 

lar's Mistakes, by W. H. Browvb. 

Ired and sixty-fourth regular meeting. February 18, 1898. 

«d: 

iglish of Tennyson's In Memoriam, by H. E. Shkpherd. 

ations in Juyenal and Martial, by H. L. Wilson. 

U and l*olitieal Science Aaaoeiation, 

•3. 

slons of Genera, by J. M. Vincent. 

under the Third Republic, by C. W. Paink. 

under Louis XIV, by H. Campbell. 
rransformation of England, by E. J. Benton. 
Usm in American Government, by G. E. Barnett. 
ation for Elective Offices, by L. F. Schmeckrbibr. 
ic Prophecy, by C. C. Weaver. 



December 17. 

Impressions of Berlin, by Sidney Sherwood. 

Christianity and the Labor Conflict, by E. A. Smith. 

Heinrich von Treltschke, by G. L. P. Radcliffb. 

Flake's " Old Virginia and Her Neighbors," by C. W. Sokmbrvillk. 

The Popular Mind, by J. J. Cantey. 

Zimmerman's " Universities in the U. S.," by T. S. Adams. 

MachiavelU, by W. T. Thom. 
January 7. 

Impressions of Munich, by T. S. Baker. 

John Randolph of Roanoke, by C. W. Sommbrville. 

Zwiedineck-SQdenhorst's " Deutache Geschichte," by L. F. Schmbokxbibr. 

dd Campeador, by St G. L. Sioussat. 

Border Wars of New England, by P. L. Kayb. 
January 21. 

Intervention of the United States In Cuba, by J. H. Latan^ (Published in North 
American Review, March 1898.) 

Rogers' "Interpretation of History," by W. E. Schloboel. 

Europe in Africa in the Nineteenth Century, by D. E. Motley. 

Bryce's Views on the Annexation of Hawaii, by J. R. Ewino. 
February 4. 

The Colonial Executive before the Restoration, by P. L. Kayb. 

Political and Social Science in Modern Education, by Robert Garrett. 

Haskins on Mediaeval Student Life, by G. L. P. Radcliffb. 
February 18. 

The United States Legal Tender Acts, by St G. L. Sioussat. 

Postal Savings Banks, by C. H. Brouoh. 

Bryce's "Impressions of South Africa," by W. S. Myers. 

Justin Winsor, by C. W. Sommbrville. 

Marsiglio of Padua and William of Ockam, by C. Snavely. 

The National Banking System, by G. E. Barnett. 

Revival of French Universities, by L. F. ScHMECKEBrBR. 
March 4. 

Constitutional Amendment and a New Federal Convention, by Jambs Schoulbr. 

Corporation Finance, by H. Campbell. 

Nullification and Secession, by E. J. Benton. 

War of Greek Independence, by P. L. Kayb. 

Civil War and Reconstruction, by J. J. Cantey. 



PUBLIC MEETINGS AND SOCIAL ASSEMBLIES 

Recently held in the University Buildings : 

A meeting of the Archaeological Institute of America, Baltimore Society, in the DonoTan 

Room, December 11. 
Three musicalee by the Johns Hopkins University Musical Asmciation, in McCoy Hall, 

December 18, January 15, February 12. 
Annual meeting of the American Folk-Lore Society, in the Donovan Room, December 

28 and 29. 
Meetings of the Baltimore Folk-Lore Society, in the Donovan Room, January 14 and 

February 25. 
An illustrated lecture on new methods of instniction in Drawing, by Mr. J. Liberty 

Tadd, of Philadelphia, under the auspices of the Baltimore CounUry School for Boys, 

in Levering Hall, January 15. 
The annual meeting of the Baltimore Society for the Suppression of Vice, in Levering 

Hall, January 20. 
A meeting of the Bank Clerks' Association of Baltimore, in Levering Hall, January 21. 
Meeting of the Friendly Visitors of the Charity Organixation Society, in Levering Hall, 

January 25. 
Meetings in connection with the annual convention of the Young Men's Christian 

Amodations of Maryland, West Virginia, Delaware and the District of Columbia, in 

Levering Hall, January 29 and 30. 
An illustrated lecture on " Home Life in Pompeii," by Professor Morris H. Morgan, of 

Harvard University, under the auspices of the Archaeological Institute of AmeriA, 

in McCoy Hall, January 29. 
A lecture, under the auspices of the Kindergarten Association of Baltimore, in Leyering 

Hall, February 1. 
A reception by the Young Men's Christian Association of the UniTenity in honor of 

President Patton, in Levering Hall, February 7. 
A meeting of the Lawrence Memorial Association in Levering Hall, February 13. 
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Some New Methods for the Measurement of Self 
Iflductancey Mutual Inductance and Capacity. By H. 
A. Rowland and T. D. Penniman. 

In the Awuricaok Journal of Seienee, December, 1897, and in Phil. Mag,, 
January, 189S, one of as published an accoant of a large number of new 
methods for the measurement and comparison of self-inductanoe, mutual 
inductanoe and capacity. Seyeral of these methods haye been tested in the 
Physical Laboratory of the University with great success, notably the 
methods for the enmparison of the above quantities. 

The methods involve the use of the electrodynamometer with an alter- 
nating corrent^ and depend on one general principle — that is, that the de- 
flection of the hanging coil of an electrodynamometer, if the hanging coil 
and the fixed coils of the electrodynamometer are originally at right angles, 
i» proportional to the product of the currents in the hanging coil and the 
ilzed coils, together with the cosine of the phase difference of the two cur- 
rents. The dependence of the deflection on the cosine of the phase differ- 
enoe of the currents divides the methods into two general classes — methods 
in which there is a deflection ; i. e., the cosine of the phase difference has a 
Taloe; and methods of zero deflection, i. e., the cosine of the phase differ- 
ence is equal to sero. The first class of methods gives the eelf-inductamie 
or capacity in terms of resistance and 6, i. e., 2ir (the number of complete 
alternations per second of the current). These methods were very easy of 
application ; the chief difficulty was the variation of 6, as the current was 
geaerated in the power house of the University, where the engine was sub- 
jact to great diange of load. The presence of electric absorption also inter- 
fered with the accurate determination of the capacity of condensers. (See 
sole on Abbobptioh, page 52). 

The following method is an example of this class, and 9f the accuracy 
with which self-inductance can be determined even under these conditions. 
In this method the fixed coils of the electrodynamometer are in the main 
line or circuit, and the hanging coil is shunted off* the main circuit around 
a small resistance, r. In the bunging coil circuit is placed a non-inductive 
leiistance, 12, with a self-inductance, L, under which condition the hanging 
ooil wiU haTe a certain deflection when the current is flowing. They, R 
and L, are now remoTcd, and a non-inductive resistance, R^^is substituted, 
which is adjusted to giro the same deflection as when i2 and L were in 
circuit. Under these conditions^ 

&• L" = (/2» — 12) (fl + r). 
Bj this method and similar methods given in the article cited, values of 
telf-indoctanoei were determined that agreed among themselves to within 
about 1 pert in 100; L e., the determinations were made with about the 



same degree of accuracy as 6 could be determined, on which quantity they 
directly depended. Taking into account absorption, capacity can be deter- 
mined by the same method with about the same degree of accuracy. This 
method is easy to use, as it requires but one adjustment, 12'. 

The methods for the comparison of the above quantities gave much more 
accurate results, as they are independent of the period of the current, the 
great cause of error in the measurement of the quantities. When care was 
taken to guard against all inductive and electrostatic action of the different 
parts of the apparatus on esch other, the results derived by the different 
methods tried were remarkably good, notably the results obtained by the 
method for the comparison of two self-inductances. The connections for 
this method are made in this manner: 

Let there be two coils of self-inductances, ^i and B^ placed together, and 
let the circuit pass through the coil J?t. From the main circuit, after it 
has passed through the coil Bt, the hanging coil of the electrodynamome- 
ter, having in circuit a self-inductance, L, and a resistance, 12, is shunted 
around a small resistance, r. The coil ^i is placed in circuit with the fixed 
coils of the electrodynamometer and a resistance, 12". 

The condition, then, for zero deflection when the current is flowing is 

£_12 + r 



12 



11 



Using this method and taking ^i as a standard equal to 1 Henry, several 
coils were compared with Bi, both singly and in series. To show with what 
accuracy self-inductances of different amounts can be compared, a few values 
are siven for two periods. The coils being compared with ^i as a standard 



n = 40 


n = 133 


CoiM. 


Results 

found 

by direct 

measurem't. 


Sums and 

differences 

of direct 

measurem't. 


Results 

found 

by direct 

measurem't 


Sums and 

differences 

of direct 

measurem't. 


Sums and 
difforenoes. 


Pi 


.5664 


.5663 


.5653 


.5648 


(C+P,)-C=P, 


C 


1.3060 


1.3049 


1.3034 


1.8029 


(C+P,)-P,=C 


C+P, 


1.8713 


1.8714 


1.8682 


1.8677 


C+P, 



These are good cases of agreement, and show the accuracy of the method for 
the comparison of self-inductances of diflferent amounts, when care is taken 
to eliminate heating and electrostatic action of the resistance and leads. 

It will be noticed that the value of the self-inductance for the two periods 
is different; this was due to the electrostatic action of the turns of the coils 
on each other, and therefore could not be avoided. 
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When equal Belf-inductances are to be compared, the accuracy depends 
only on the sensitiveness of the instrument to chanties in R-\-r; and in 
the arrangement used in our ex|)eriraentH, the elecirodynamometer was 
sensitive to changes of about 1 part in 10,000 in i2 + **- Thertffore the 
construction of standard self-inductances that will agree with each other to 
within 1 part in 10,000 b feasible by this method. 



Electric Absorption in Condensers. By H. A. Row- 
land and T. D. P£nniman. 

The theory of electric absorption and its effect on the capacity of con- 
densers has been developed, and experiments have been carried out to test 
the theory and results. A short account of the theory was given in the 
American Journal of Science, December, 1897, but since that time a method 
for the direct measurement of the effect of absorption has been devised, and 
it is of interest to note the agreement of the resultp derived by two inde- 
pendent methods. 

The condensers nsed in the experiments were constructed of parallel plates 
separated by paraffined paper or mica; that is, by a non-homogeneous me- 
dium ; but Maxwell (£1. and Mag., J 329) has shown that absorption is a 
necessary condition in a condenser whose surfaces are separated by a non- 
homogeneous medium. 

Professor Rowland, starting with the formula as given by Maxwell, has 
deTeloped the theorem for the case when the electromotive force is periodic, 
and has deduced the " correction " due to absorption. The formula is thus 
developed. 

Since the insulating plates of the condenser are not homogeneous, they 
can be considered as made up of strata. The current through any stratum 
of thickness 1 cm. is 

" "" ri "^ iirKi dl 

when u ^ current per square centimeter. 

ri = specific resistance per unit of volume. 
Ki = inverse of the dielectric constant. 
X = electromotive force on the two sides of the stratum. 
If the electromotive force is periodic, 

X=Xi •ibt 

Where 6 ^ 2** (complete number of alternations per second). Substi- 
tuting, we have 

u 



.-. X=:l lb 

r, ■*" AtK 
If there are several strata of different thicknesses, ai, oti ot, etc., 

"f 

+ etc 



Vri "^ 4irir, r. 



+ 



lb 



) 



where X^ equal the sum of the electromotive forces on the strata. Expand- 
ing and collecting the terms, the equation reduces to the form : 



where 



Bq B% B4 
^= 6•"■6^+6^"^**'• 



6« ' 6* 
the values of the constants being as follows: 

^0 = —fjr + —77 H jT + etc. 

riA.1 »«A2 »jA3 



etc. 



^.= (4,).{^^-. + ^^-, + etc.} 

etc. 

From the above it appears that a capacity having absorption acts in a 
circuit as a capacity with a renl^tance in series with it The resistance ii 
called "absorption resistance," and appears to vary with 6, i.e. with the 
number of alternations. The capacity proper, i. e. e, will be independent of 6 
if the number of alternations is great. 

In the determination of ihe capacity of two condensers, 2 and 3 micro- 
farads in parallel by Method 1 (see Note on the Measurement and Compari- 
son of Self-Iqductance, Mutual Inductance and Capacity), great variation! 
were found in the deduced values of the capacity (using the ordinary 
formulae and treating a condenser as if it had capacity only), depending 
on the resistance in circuit and on the period, the variations being between 
wide limits, as is shown by the following example : 



n = number of i 


zomplele 


l\ — resUtai 


ice in circuit 


C — deduced value (f 


aUernationa per 


second. 


with ihe condensers. 


the eapaeily. 


131.1 




21.7 




6.47 


(( 






1021.7 


4.51 


53.3 




21.7 




6.38 


tt 






1021.7 


4.86 


31.9 




21.7 




7.46 


(t 






1021.7 


4.92 


14. 




21.7 




10.79 


it 






1021.7 


4.87 



But since the condensers possess absorption, and as the effect of absorp- 
tion as shown in the formula above is that of an added resistance in series 
with a capacity, therefore the deduced values of the capacity for any par- 
ticular period should be constant for all values of /2, if the value of Ris 
increased by a constant quantity A, the ''ab^rption resistance," depending 
on the period. Doing this, and correcting the results of which the above 
are examples, a fair agreement is found for the '*true" capacities for the 
periods used. In the tables below are collected the average corrected values 
of the capacity, together with n, and A the absorption resistance in ohms. 



Capacity in microfarads, 

n 

A in ohms. 



4.94 
131.1 
5.19 



4.96 
53.3 
20.5 



4.96 
31.9 
34.09 



4.64 
14. 
139.62 



In the table the capacity is nearly independent of n, except when 11 ^14; 
but this may be caused by an error in determining n on which the capadtj 
depends directly. A shows remarkable variation with n. 

Af however, can be measured directly, and this was done for several 
condensers, including those used above, so that it was possible to compare 
two independent determinations of the same quantities. 

The method for the direct measurement of absorption resistance involves 
the use of the Wheatstone bridge and an electro-dynamometer with an 
alternating current. 

If the fixed coils of an elertro-dynamometer are placed in one arm with 
a condenser, and if the hanging coil is placed in the cross connection of Uie 
bridge, and a periodic electro-motive force is applied to the terminals of the 
bridge, the condition that there is no deflection of the hanging coil is that 



RyR'' = R'Ryy — (bHLy — ^ 



R\R'' + R,,) + r(R^ + R^^) 

when Ry — re8istance of arm wiih condenser. 

R^y R^\ jR// ^ resistance of the other arms. 

r ^ renistance of the cross connection. 
X/^ self-inductance of fixed coils of electro-dynamometer. 
/ = helf-induct:ince of hanging coil of electro-dynamometer. 
0— capacity of condenser. 

Since L^ is small, the formula reduces to the form : 



R,R'^ = R'R,,-\-i 



R''(R' -H fl^O 



C R\R'' + Ry,) -H r(R' + R'^) 

The resistance R^ was made up of the ohmic resistance of the arm of the 
bridge and the absorption resistance. 



UNIVERSITT CIRCULARS. 



K R, hj this melhod, and knowing ita ohmic rn-Utant^, the 
lion reaulsnce A wan fuund. Uning this melhod, for the ccndetmers 
bore, A was fuund for n few periodH, and it can be seen froiD the 
lanjiDg table how the values determined by the two methods ajtree. 



, 


134. 


131.1 


67.6 


i>e.6 




Itlhodl. 




5.19 






20.6 




5.30 




21 .e 


22.2 





values M determiiMd bj Method I. ahonld be aomewhat less thaa 
letermined b» direct measurement. In Metbod I. there was practi- 
o heating, while in the method of direct -measurement there waa con- 
ile rise of temperature, due to the comparatively large current flowing 
h the condensers; and it wag fouad thai the absorption resistance 
led rapidly with the temperature. 

above (able seemed lo confirm the assumption that the effect of 
tion in a condenser is that of an added resistance in series with it, 
is is still further confirmed— taking into account the effect of rise of 
'ature OD absorption resistance — by some experiments performed with 
ndensers, each a I microfarad. For one, A was equal 3.144 ohms; 
he other was equal 7. 116 ohms. Calculating from these [*ro values 
he absorption resistances should be fur the two condensers in series 

parallel, ibey are 10.26 ohms and 2.20 ohms, respectively. The 
tion resistances for the condensers in series and in parallel, as found 
!Ct experiment, in the two cases are 10.49 ohms and 2.79 ohms — 
hat larger than they should be, owing to the previous heating, but 
owing considerable agreement. 



me Notes on the Zeenian Effect. By J. S. Ahes, 
EA.SHABT and H. M. Reese. 

or investigation of the effect of the magnetic field on radiations in 
ler, we have been led to study certain TariaLions from the phenomena 
iredbyZeeman, which seem to be worthy of note. Up to the present 
'e atudled the eflect of a magnetic field upon the spark-spectra of 
iium, iron, cadmium and line. The research is by no means cnm- 
but haying discovered several new effects we think it well to 
I them at present, and to defer until later a full discussion of the 

apparatus has been the small concave grating of the Phyaical I.abo- 

wiiich has a radius of curvature of about eleven feet. The grating 
d with 15,000 lines to the inch and is five inches in width. The 
lie Geld has been produced by an ordinary form of electro-magnet, 

have made no attempt to measure the inlenuiy of the field, because 
iect baa not been to establish numerical relations. The field, how- 
as strong enough to produce a separation in the case of iron of about 

of an Angstrom unit, and the definition has been most satisfactory. 
ithod of use was lo introduce between the spark and the slit a Kicol's 
ind quarli lens, and lo photograph the resulting spectra along the 

of the photographic plate, then turning the Kicol's prism through 
d at the same time turning a shutter which is placed ia front of the 
raphic plate to eipoee thelwoetlgesof the plate to the new radiation 
: through the Nicol's prism. By this melhod we secure on the same 
he components of the vibrations polarized along the lines of force 
right angles to them. 

aave studied ihe effect of the magnetic field upon the iron spectrum 
ave-lenglh 3400 tenth metres to wave-lenglh 430l>, and in this region 
oticed thai all the lines, with certain exceptions to be noted, are in- 
d in the way discovered by Zeeman. In particular, when the radia- 
right angles to the magnetic Geld v studied, each line in Ihe spec- 
i broken up into three, the central component being plane polarized, 
1 vibrations along the lines of force ; the two side components being 
lolarized at right angles to this, their vibrsiions being al right angles 
ield of force. 

have observed, however, thai three lines, of wave-length 3687.13, 
' and 3(i6o.(j7, are affected in lite opposite way; that is, the line is a 
when viewed at right angles to the magnetic field, bul the central 



componen I is M polarized that its vibrations are at right angles to lb* field, 
and the two aide components have their vibrations along the field. 

Four lines, at 3746 OS, 371)7.31. 385(1.1^,388^.67, have, so far as oar indi- 
cations go, no modification produced whatever. The lines at 3722.72 and 
3872.64 are so modified as to be quadruplets, the central component whidi 
has its vibrations along the lines of force being a close double. 1'here an 
several other lines concerning which we have doubl, but most of the other* 
examined are clearly modified in the way described by Zeeman. We have 
noted loo ihat the separation of the side components of the triplets seems 
to be most irregular; lines whose wave-lengths difl^er by only a few Ang- 
strom units have displacements which differ by 20 per cent, at least. ]n 
short, there seems to be no regularity in the separations produced. (Several 
of the above effects have been obtserved by other investigators.] 

In studying the spectrum of cadmium we have observed that the lines at 
4678.37, 4)i00.00, 508ti.06, which belong to the "second subsidiary aeries," 
and the lines at 3467.76 and 3m3.(M, which belong to the "first subsidiary 
series," are all modified in the normal manner ; that is to say, in the manner 
described by Zeeman, and by amounts which are no greater than for iron, 
but that there seems to be no regularity in the separations prriduoed, either 
between the two series or between the lines of any one series. 

We have been unable to extend our investigation into the extreme oltrft 
violet owing to the fact Ihat the Nicol's prism which we used in order to 
separate the components, absorbs the waves beyond 3400. 

In the study of the spei-tra of zinc and of magneeinm, we have not yet 
obtuned results which are worthy of note- 



Tbe Effect of Alternatiag Curreat Wave-Forms on 
Transformer Losses. By Louie Ddncan, W. L. Hodges, 
F. B. Keidel, aod £. Frank. 

The currents represented by waves of different shapes, as shown in the 
figures, were obtained by superimposing a third harmonic upon a funda- 
mental wave. This was effected by Joining " in series " two dynamos con- 
nected by a chain running on sprocket wheels so proportioned ss to give the 
third harmonic relation. By changing the fixed potilion of one of the 
sprocket wheels, the third harmonic could be superimposed in any position. 

The two machines used were an eight-pole Siemens alternator, running 
at a apeeil of 540 revolutions per minute, generating an alternating current 
of 3S cycles per second, and a bi polar continuous current machine made 
by the United States Company. The armature and brushes of the con- 
tinuous current machine were revolved at snch a speed as to give an 
alternating current of 12 cycles per second. 

A Weslingliouse (No. 3} transformer was used. The transformer was 
designed for a current of 8000 cycles per minute. 

The secondary consisted of four coils; and a difference of potential of 
10£0 voltH across the primary terminals produced a difference of potential 
of lUO volts screws the secondary termiuals. In the experiment the four 
coils of the secondary were connected in series. 

The watts consumed were measured by an electro- dynamometer cftti- 
braled as a wattmeter. The " idle current" was measured by a low-reading 
Thompson alternating ammeter. 

dues of voltage and current were obtained by th« 
nethod, using calibrated electro-dynamometers. 

In the curves shown the degrees refer to the aero point of the funda- 
mentsl wave, the poaition of which was not changed. 

Eight curves of different shapes were obtained, the third harmonic 
being advanced 16° in each case (with an advance of 120° the currea 
repeat themselves). A sine wave (No. 9) was also used. 
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Couider in Ihe pUac t, 6zed point O and b rtreight line Oir[Fig. 1) ; 
■appoM that when the point Jf detcribea Ihe line OM, the needle MD 
remtioa parallel lo ilaeir, but when the line OM turns around O, the 
needle MD revokas twice u hal around iu center M ; the magnetic Geld 
thus defined m a circular field and the point is its center or pojc. To 
prote ihia, we can make use of the following properly of this field ; when- 
erer the needle U displaced in the field in such a way that its center tl 
describee a circle paning through the point 0, the displacement of the 
needle will be precisely the uime as if the needle were rotated around 
the center Cof this circle. For, let AT and W be any two poei lions of the 
point if on the circle, and MD, M'D' the corre«|iondinK poaitionB of the 
needle; according to the definition of the field the angle between MD and 
M'D' n twice the angle MOM', but the angle at the centre MOM' is also 
twice the inscribed angle MOM' ; hence if the needle MD be rotated 
around C it will sooner or later lake the position M'D'. But M' is any 
point of the circle, hence, during the whole circular displacement the 
needle remains in the field. If we take now any two positions of the 
needle in a circular field such as MD and M'D', we can always pass a 
circle through the points M, M' and O and if the needle be rotated around 




the center Cof this circle, it will not leave the field and will pass Ibrotigh 
the two given positions MD and M'D'; but between any two positions of 
a plane body there eiiats but one circular diRplacemenl. We see then thai 
the circular field is such that the circular dis|iiacenient determined by any 
two pceitious of the needle belongs to the field, and further that this cir- 
cular displacement always passes tlirough the pole of the field. 

To determine the lines of force of a circular tield, let MD be any powtion 
of the needle in the Geld (Fig. 2) ; draw a circle tangent to the line D and 
passing through the points 3f and 0. When M describes this circle, MD 
turns around the center Cof this circle, hence MD remains tangent lo the 
circle, i. e. : this circle is the line of force passing through M and it is easy 
to see that all lines of force are circles passing through the pole and 
tangent lo the same line OX. By turning these lines of force of a nght 
angle around the center O, we get a second system of circles, whicli cuts 
Ihe first orthogonally. 

I happened lo speak of this circular field to Mr. Ed. Gallaudel, instructor 
of physics in Yale Univenily, and he remarked to me that th Is field has 
the same lines of force as a field produced by an infinitely short magnet 
placed at the tenter O in the direcliun OX. It is remarkable that we 
liave been led to the coneideralion of this field by relations purely geomet- 
rical, involving no principle of physics, much less the law of the inverse 
of the square of the distance, which is assumed in magnetiem. 

The circular field can be used in Ihe study of any other field just as Ihe 
plane la used in the study of eurfnces. For instance, it takes three points 
to determine a plane in space; in the s:ime way, it takes three positions 
of the needle to determine a circular field ; let MD, M'D', M"D" be 
these three positions ; the two [lo^itions MD and M'D' determine a i-ertain 
rotation and the positions Jlfi> and M"D" determine another rotation; 
the circles MM' and MM" described by M during these rotations inleraecl 
at if and at a second point 0. This point is the pole of the drcuUr field 
passing through the three given positions, because it contains two circular 
displace men ta passing through these poxitions. 

The two positions M'D' and M"D" determine a third rotation which 
mnat belong to the same field, i. e. ; the circle M'M" described by if in 



this third rotation must also pate tbroagh O. But the rotatioa whidi 
brings the needle from the position M'D' to the position M"D" is ibe 
TMultant of the two rotations (JlfiV, MD) and {MD, M" D"). We«e 
then that two rotations of a plane body determine a circular field whidi 
contains also Ihe reeullant rotation, and this remark leads to the law of 
composition of two finite rotations in a plane. Let « be the angle of tbs 
first rotation, ai' that of the second and e, c' the centre* of the rotatiooi; 
give lo any point m of the plane the rotation « around e, this will briii( 
ni somewhere in m'; give to m' the rotation o/ around e', and let m," l» 
the final position of m' \ the cirolee mm' and m'm" deterritined by thcst 
rotations Intersect In n' anil in a second point o, which is such that the 
circle mom" will determine the center of the reeullant rotation, and tin 
arc mm" the angle of this resultanL 

Being given a surface In space and three pointa on thla sorface not fu 
from each other, the plane passing through these three points is a plane 
tangent lo the surface, i. e. : a plane which coincidea with the ntrface in 
the vicinity of the three liolnts. In the same way, being given any msf- 
nelic field and three positions of the needle, not far from each other, IhtM 
three positions determine a circular field Janpeni to the given field, i. c. ; s 
circular field whicli can be substituted to the given field in the vi daily 
of Ihe three positions; the circular lines of force of this tangent field will 
coincide very nearly with the real lines of force of the given Geld in ths 
same vicinity. Now, if we were lo place an infinitely abort magnet ai tbs 
pole of ibis tangent circular field and place the needle near the pdnt of 
contact of the two fields, the effect produced by this magnet wonld be the 
same as the effect produced by all the magnets, which may be in the given 
magnetic field, since the two fields coincide near their point of conlsO. 
Hence, the resultant magnetic action at any point of a magnetic field, is ths 
same as wonld be produced by a single short msgnet placed al the pole of 
the circular field tangent to the given field at this poinL 

Another fundamental property of circular fields is that the intersectin 
of two circular fields is always a circular displacement and this Iheortm 
corres|>onds In space to the fact that the intersection of two planes is alwafi 
a straight line. Let and 0' be the |iolee of two circuUr fields and US 
a position of the needle common to both fields ; if we draw a circle thrmik 
O, 0' and iVsnd let MD turn around the center of this circle, it isevidoU 
that during the whole rotation the )>08itiona of the needle belong lo botb 
circular fields. Three ciroular fields have only one poBition of the DMdk 
in common, which is determined by taking the intersections of the 6(U> 
two and two; this will give three circular displaeements passing thmigh 
the same position. 

These remarks are suMcient to show Ihe use of circular fields in the itndy 
of any Irregular Geld In a plane ; 1 shall develop tlie subject and nse drcalu 
fields in the study of motion of a plane body just as planes are used in spsn 
in the study of a twisted curve. I also hope to extend the theory to mig- 
netic fields on a sphere and to any magnetic field In apace ; but this is tU 
I can submit lo you for the present. 

Very respectfully yours, 
RKXt DE Saosdu. 

AN ENCOURAQINQ VIEW OF AMERICAN CITIES. 

{Abttrad of a Ltcture given lo Sttulmit of Hiitoritol and Politieal Seimet, ai lb 

Johju Hopkint Vnivertilj/, by Talcott Wiltjaus, Edtior ^ 

Tht Prtu, PliiladtJphia.) 

Mr. Williams began liis address by a general comparison of Americsa 
and European cities. In making the comparison, not magnificence hot lbs 
comfort of the citizens should be considered. The first element of CMoftrt 
is room. The populiitlon of the average American city is dislributed ovs 
much more ground tlian that of tlie average European city, neceaeitstiii|, 
therefore, a greater ex)ienBe for paving, for lighting and cleaning tbeiticttt 
and for water and sewage facilities. Also, a greater variableness in meteon- 
logical conditions produces for American cities peculiar problems. The 
rain-fall, for example, is greater, the entire rainy period less, and dorisg 
this period there is a greater irregularity of rain-fall than in Eon 
The reason why the sewers of Berlin or London never break, aa is so 
limes the case In Philadelphia, is that in these cities it never nlat \ 
enough to break a sewer. 

Again a greater variation of temperature presents to American dtiH 
peculiar difficulties. Foe example, an asphalt pavement is sttre lo dslal- 
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onte faster under a swing of 160 degrees of temperature than under a 
swing of 100 d^rees as is the case in northern Europe. To meet these 
meteorological extremes, a better grade of work, and therefore a greater 
expense, is necessary. Moreover, the death rate among children is in- 
creased by the high temperature of summer, and the pulmonary diseases 
peculiar to the winter climate of America increase the death rate Still 
further by cutting life short at the other end. Therefore, American cities 
must necessarily neglect magnificence. In comparing them with European 
cities, not magnificence but the difficulties overcome and the relative comfort 
of the citizens must be considered. American cities do not choose to have a 
fountain in every square but-choose rather to have a bath-tub in every home. 

The g^wing influence of universities upon the life of the people shows 
the almost imperceptible yet certain development of higher institutions in 
American society. Some universities, like Columbia, on account of their 
liberal endowment, have long been segregated and apart from the people. 
fiat other universities, like the University of Pennsylvania, have bad the 
good fortune to be lK>rn poor. This university has grown only by the 
interest taken in it by the people of Philadelphia and of Pennsylvania. 
In return, it has ever had in mind its obligation to the people in whose 
midst it stands. The university has become a part of the city and the city 
a part of the university. Its interests, however, extend beyond the city. 
Throughout the state, to social clubs, to organizations fur educational pur- 
poses, wherever the people desire instruction, the university sends its 
representatives. 

The original gift of land from the city was twenty six acres, subse- 
quently increased by thirteen acres. The city has invested large amounts 
in scholarships of the University of Pennsylvania, of Bryn Mawr, and of 
minor institutions. The present educational facilities in Philadelphia are 
such that the humblest laborer, if able to keep his child in clothing, may 
tee his son, without being at any expense for tuition, start in the kinder- 
garten and go to the end of as good a legal course as the country affords 
or maj see his daughter advance from the same beginning and become a 
graduate of Bryn Mawr. 

In regard to the finances of the University of Pennsylvania, Mr. Williams 
said : There are about 7000 men in eastern Pennsylvania, 4000 of whom 
are in Philadelphia, who aid the university with their means. In it, also, 
many private corporations have an active interest. But the most valuable 
ally of all is the State of Pennsylvania. About every two years, the repre- 
sentatives of the university go to the legislature and ask for $200,000 and 
the money is obtained. Thus the '^city of homes'' and the State of Penn- 
tyWania, hand in hand with the state's great university, are developing in 
a population, originally blown like a sand dune across the Atlantic, a 
onified institutional life. 



PROCEEDINGS OF SOCIETIES. 

Seieniifie Asaaeiati&n. 

See page 4n. 

BMioi^QietU AssoeimHon. 

One hundred and 8ixty-«eoond regular meeting. December 17, 1897. 
Papenread: 

Hie Influence of Laurence Sterne on German Literature, by T. S. Bakbb. 

Gnunmatical and Etymological Notes, by M. Bloomftkld. 
One hundred and aixty-third regular meeting. January 21, 1898. 
Papenread: 

On the Genesis of the Polychrome Bible, by P. Haupt. 

A SchoJar't Mistakes, by W. H. Bbownk. 
One hundred and sixty-fourth regular meeting. February 18, 1898. 
Papenread: 

The En^iah of Tennyson's In Memoriam, by H. E. Shepherd. 

Ofanrrations in Jurenal and Martial, by H. L. Wilson. 

Miti^riemi «mmI JPioiiUeal Science Aeeoeiation, 
JkeemberZ. 
InpreHions of Genera, by J. M. Yincbxt. 
TimaoB under the Tlilrd Republic, by C. W. Paine. 
France under Louis XIV, by H. Campbell. 
Soefal Transformation of England, by E. J. Benton. 
Ahadbitiam in American QoTemment, by G. E. Barnett. 
Nomination for Electiye Offices, by L. F. Schmeckebier. 
Historic Tnifh^cj, by C. C. Weaver. 



December 17. 

Impressions of Berlin, by Sidney Sherwood. 

Christianity and the Labor Conflict, by E. A. Skith. 

Heinrich von Treitschke, by G. L. P. Radcliffe. 

Fiske's " Old Yirginia and Her Neighbon," by C W. Sommbbvillk. 

The Popular Mind, by J. J. Cantby. 

Zimmerman's " Universities in the U. S.," by T. S. Adams. 

Machiavelli, by W. T. Thok. 
January 7. 

Impressions of Munich, by T. S. Baker. 

John Randolph of Roanoke, by C. W. Sokkervillb. 

Zwiedineck-8Qdenhorst*8 " Deutsche Geschichte," by L. F. ScHMBaKXBlBB. 

Cid Campeador, by St G. L. Siovssat. 

Border Wars of New England, by P. L. Kaye. 
January 21. 

Intervention of the United States in Cuba, by J. H. LatakA. (Published in North 
American Review, March 1898.) 

Rogers' " Interpretation of History," by W. E. Schloboel. 

Europe in Afdca in the Nineteenth Century, by D. E. Motley. 

Bryce's Views on the Annexation of Hawaii, by J. R. Ewino. 
February 4. 

The Colonial Executive before the Restoration, by P. L. Kaye. 

Political and Social Science in Modem Education, by Robert Garrett. 

Ilaskins on Mediaeval Student Life, by G. L. P. Radcliffe. 
February 18. 

The United States Legal Tender Acta, by St. G. L. Sioussat. 

Postal Savings Banks, by C. H. Brouuh. 

Bryce's "Impressions of South AfHca," by W. S. Mybbs. 

Justin Winsor, by C. W. Somxerville. 

Marsiglio of Padua and William of Ockam, by C. Snavely. 

The National Banking System, by G. E. Barnett. 

Revival of French Universities, by L. F. Sciiiceckebier. 
March 4. 

Constitutional Amendment and a New Federal Convention, by Jakes Schouler. 

Corporation Finance, by H. Campbell. 

Nullification and Secession, by E. J. Benton. 

War of Greek Independence, by P. L. Kaye. 

Civil War and Reconstruction, by J. J. Cantby. 



PUBLIC MEETINGS AND SOCIAL ASSEMBLIES 

Recently held in the University Buildings : 

A meeting of the Archaeological Institute of America, Baltimore Society, in the Donovan 

Room, December 11. 
Three musicales by the Johns Hopkins University Musical Association, in McCoy Hall, 

December 18, January 16, February 12. 
Annual meeting of the American Folk-Lore Society, in the Donovan Room, December 

28 and 29. 
Meetings of the Baltimore Folk-Lore Society, in the Donovan Room, January 14 and 

February 25. 
An Illustrated lecture on new methods of instniction in Drawing, by Mr. J. Liberty 

Tadd, of Philadelphia, under the auspices of the Baltimore Country School for Boys, 

in Levering Hall, January 15. 
The annual meeting of the Baltimore Society for the Suppression of Vice, in Levering 

Hall, January 20. 
A meeting of the Bank Clerks' Association of Baltimore, in Levering Hall, January 21. 
Meeting of the Friendly Visitors of the Charity Organixation Society, in Levering Hall, 

January 25. 
Meetings in connection with the annual convention of the Young Men's Christian 

Associations of Maryland, West Virginia, Delaware and the District of Columbia, in 

Levering Hall, January 29 and 30. 
An illustrated lecture on " Home Life in Pompeii," by Professor Morris H. Morgan, of 

Harvard University, under the auspices of the Archaeological Institute of AmeriA, 

in McCToy Hall, January 29. 
A lecture, under the auspices of the Kindergarten Association of Baltimore, in Levering 

Hall, February 1. 
A reception by the Young Men's Christian Association of the University in honor of 

President Patton, in I>evering Hall, February 7. 
A meeting of the Lawrence Memorial Association in Levering Hall, February 18. 
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\ New Methods for the Measurement of Self 
Lnce, Mutual Inductance and Capacity. By H. 

LAND and T. D. Penniman. 

AmetiooLn Journal of Science, December, 1897, and in Phil. Mag., 
1898, one of us published an account of a large number of new 
or the measurement and comparison of self-inductance, mutual 
e and capacity. Several of these methods have been tested in the 
Laboratory of the University with great sucoess, notably the 
or the compariaon of the above quantities. 

thods involve the use of the electrodynamometer with an alter- 
rrent, and depend on one general principle — that is, that the de- 
the banging coil of an electrodynamometer, if the hanging coil 
ced coils of the electrodynamometer are originally at right angles, 
jonal to the product of the currents in the hanging coil and the 
, together with the cosine of the phase difference of the two cur- 
ie dependence of the deflection on the cosine of the phase differ- 
e currents divides the methods into two general classes — methods 
;here is a deflection ; i. e., the cosine of the phase diflference has a 
d methods of zero deflection, i. e., the cosine of the phase difier- 
ual to zero. The first class of methods gives the self-inductam« 
f in terms of resistance and 6, i. e., 2ir (the number of complete 
38 per second of the current). Thef>e methods were very easy of 
a; the chief difficulty was the variation of 6, as the current was 
in the power house of the University, where the engine was sub- 
at change of load. The presence of electric absorption also inter- 
the accurate determination of the capacity of condensers. (See 
BSORpnoN, page 52). 

owing method is an example of this class, and pf the accuracy 
h self-inductance can be determined even under these conditions, 
ethod the fixed coils of the electrodynamometer are in the main 
cuit, and the hanging coil is shunted off* the main circuit around 
sistance, r. In the hanging coil circuit is placed a non-inductive 
R, with a self-inductance, L, under which condition the hanging 
lave a certain deflection when the current is flowing. They, R 
i now removed, and a non-inductive resistance, i2*, is substituted, 
adjusted to give the same deflection as when R and L were in 
Jnder these conditions, 

6«L«=(i2» — i2)(fl + r). 
ethod and similar methods given in the article cited, values of 
iinces were determined that agreed among themselves to within 
Tt in 100; L e., the determinations were made with about the 



same degree of accuracy as 6 could be determined, on which quantity they 
directly depended. Taking into account absorption, capacity can be detei^ 
mined by the same method with about the same degree of accuracy. This 
method is easy to use, as it requires but one adjustment, R^, 

The methods for the comparison of the above quantities gave much more 
accurate results, as they are independent of the period of the current, the 
great cause of error in the measurement of the quantities. When care waa 
taken to guard against all inductive and electrostatic action of the different 
parts of the apparatus on each other, the results derived by the dififerent 
methods tried were remarkably good, notably the results obtained by the 
method for the comparison of two self-inductances. The connectiokis for 
this method are made in this manner : 

Let there be two coils of self-inductances, Bi and 3% placed together, and 
let the circuit pass through the coil J?t. From the main circuit, after it 
has passed through the coil Bt, the hanging coil of the electrodynamome- 
ter, having in circuit a self-inductance, L, and a resistance, i2, is shunted 
around a small resistance, r. The coil Bi is placed in circuit with the fixed 
coils of the electrodynamometer and a resistance, R^^, 

The condition, then, for zero deflection when the current is flowing is 

L _ R + r 
Bi" R^' 
Using this method and taking .^i as a standard equal to 1 Henry, several 
coils were compared with B], both singly and in series. To show with what 
accuracy self-inductances of diflferent amounts can be compared, a few values 
are siven for two periods. The coils being compared with Bi as a standard 



n = 40 


n = 133 


Ck)UA. 


Results 

found 

by direct 

measurem't. 


Sums and 

differences 

of direct 

measurem't 


Results 

found 

by direct 

measurem't 


Sums and 

differences 

of direct 

measurem't 


Sums and 
diffbrenees. 


Pi 


.5664 


.5663 


.5653 


.5648 


(C+P.)-C=P. 


C 


1.3060 


1.3049 


1.3034 


1.3029 


(C + Pi)-Pi=C 


C+P, 

1 


1.8713 


1.8714 


1.8682 


1.8677 


C+P, 



These are good cases of agreement, and show the accuracy of the method for 
the comparison of self-inductances of different amounts, when care is taken 
to eliminate heating and electrostatic action of the resistance and leads. 

It will be noticed that the value of the self-inductance for the two periods 
is difi*erent; this was due to the electrostatic action of the turns of the coils 
on each other, and therefore could not be avoided. 
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When equal self-inductances are to be compared, the accuracy depends 
only on the sensitiveness of the instrument to chanties in R-\-r\ and in 
the arrangrement used in our ex|)erimentH, the elect rodynamom^ter was 
sensitive to changes of about 1 part in 10,000 in R'\'r, Thertffore the 
construction of standard self-inductances that will agree with each other to 
within 1 part in 10,000 is feasible by this method. 



Electric Absorption in Condensers. By H. A. Row- 
land and T. D. Penniman. 

The theory of electric absorption and its effect on the capacity of con- 
densers has been developed, and experiments have been carried out to test 
the theory and results. A short account of the theory was given in the 
American Jowmal of Seience^ December, 1897, but since that time a method 
for the direct measurement of the effiect of absorption has been devised, and 
it is of interest to note the agreement of the results derived by two inde- 
pendent methods. 

The condensers nsed in the experiments were constructed of parallel plates 
separated by paraffined paper or mica; that is, by a non-homogeneous me- 
dium ; but Maxwell (El. and Mag., J 329) has shown that absorption is a 
necessary condition in a condenser whose surfaces are separated by a non- 
homogeneous medium. 

Professor Rowland, starting with the formula as given by Maxwell, has 
developed the theorem for the case when the electromotive force is periodic, 
and has deduced the '* correction " due to absorption. The formula is thus 
developed. 

Since the insulating plates of the condenser are not homogeneous, they 
can be considered as made up of strata. The current through any stratum 
of thickness 1 cm. is 

** ~ ri "^ 4wKi di 

when u = current per square centimeter. 

ri ^ specific resistance per unit of volume. 
Ki = inverse of the dielectric constant. 
X = electromotive force on the two sides of the stratum. 
If the electromotive force is periodic, 

X=Xi fib* 

Where 6 ^ 2ir (complete number of alternations per second). Substi- 
tuting, we have 

u 



.-. X=l lb 
r, "*" 4wK 

If there are several strata of different thicknesses, ai, oti ^'Si etc., 

"f 

-fete 



r 2i_ _ 

x' = ul i , _^ +JL 



+ 



lb 






where X^ equal the sum of the electromotive forces on the strata. Expand- 
ing and collecting the terms, the equation reduces to the form: 



where 



Bq Bi . B4 
it = -p, — -T-. -T TK — etc. 



b* 6* 



6« 



c 



A9 A4 

i. + ^4 - «tc. 



the values of the constants being as follows: 



^0 = 



«i 



f't 



+ -^ + 



f'9 



+ etc. 



riK\ rth\ i^fCz 



etc. 



~ \K + -5^ + ■S^ + «**• 



JT, ■ K, 



} 



etc. 

From the above it appears that a capacity having absorption acts in a 
circuit as a capacity with a re8i>tance in series with it The resistance vt 
called "absorption resistance,^' and appears to vary with 6, i.e. with the 
number of alternations. The capacity proper, i. e. c, will be independent of 6 
if the number of alternations is great. 

In the determination of ihe capacity of two condensers, 2 and 3 micro- 
farads in parallel by Method 1 (see Note on the Measurement and Compari- 
son of Self-Iqductance, Mutual Inductance and Capacity), great variations 
were found in the deduced values of the capacity (using the ordinary 
formulae and treating a condenser as if it had capacity only), depending 
on the resistance in circuit and on the period, the variations being between 
wide limits, as is shown by the following example : 



n — number of < 


sompletf 


F. — resistavee in circuit 


C — deduced value ef 


alUmalionsper 


second. 


with the condensers. 


theeapaeUy, 


131.1 




21.7 




6.47 


t( 






1021.7 


4.51 


53.3 




21.7 




6.38 


it 






1021.7 


4.86 


31.9 




21.7 




7.46 


(( 






1021.7 


4.92 


14. 




21.7 




10.79 


ii 






1021.7 


4.87 



But since the condensers possess absorption, and as the effect of absorp- 
tion as shown in the formula above is that of an added resistance in series 
with a capacity, therefore the deduced values of the capacity for any par- 
ticular period should be constant for all values of i2, if the valne ot R'iS 
increased by a constant quantity Aj the ''absorption resistance," depending 
on the period. Doing this, and correcting the results of which the above 
are examples, a fair agreement is found for the '* true " capacities for the 
periods used. In the tables below are collected the average corrected valoes 
of the capacity, together with n, and A the absorption resistance in ohms. 



Capacity in microfarads, 

n 

A in ohms. 



4.94 
131.1 
5.19 



4.96 
53.3 
20.5 



4.96 
31.9 
34.09 



4.64 
14. 
139.62 



In the table the capacity is nearly independent of n, except whenii^ 14; 
but this may be caused by an error in determining n on which the capacity 
depends directly. A shows remarkable variation with n. 

A, however, can be measured directly, and this was done for several 
condensers, including those used above, so that it was possible to compare 
two independent determinations of the same quantities. 

The method for the direct measurement of absorption resistance involves 
the use of the Wheatstone bridge and an electro-dynamometer with an 
alternating current. 

If the fixed coils of an eler^tro-dynaroometer are placed in one arm witk 
a condenser, and if the hanging coil is placed in the cross connection of the 
bridge, and a {teriodic electro-motive force is applied to the terminals of the 
bridge, the condition that there is no deflection of the hanging coil is that 

B.R'' = H^B.. - (6.L. - i) _^?^.^__ 

when R/ — repistance of arm with condenser. 

i2^, R^^, Ry/ "^ resistance of the other arms. 

r= resistance of the cross connection. 
X/^ self-inductance of fixed coils of electro-dynamometer. 
/ = helf-inductance of hanging coil of electro-dynamometer. 
0— capacity of condenser. 

Since L/ is small, the formula reduces to the form : 



R,W'^R^R,,-\-l 



R''(R' -{^ R'') 



The resistance R^ was made up of the ohmic resbtance of the arm of tbe 
bridge and the absorption resistance. 
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-miniiiK R/ by this method, and knowing ila oh. 
on rraUtince A vtaH found. U~ing this melhod, Tor Ibe condeniters 
ove, A wag found for a few periodn, and it can be seen from the 
injing liible bow the values determined bj the two melhods aitree. 



^ 


134. 


131. 1 


67.6 


66.6 


53.3 


tlhodl. 




6.19 






20.6 


uamrtmaiL 


6.30 




21.6 


22.2 





ralae* as determined b; Melhod I. ahoald be Bomewliat less than 
^termined by direct measurement. In Melhod I. there was pracli- 
heating, while in the method of direct meaaiirenient there was cod- 
e rise of temperature, due to (he comparHtively large current flowing 
the condensers; and it was found (hat the abiiorplion resistance 
<d rapidly with the temperature. 

ibove table seemed to confirm the assumption that the effect of 
on in a condenser is that of an added resistance in series with it, 
i is still further confirmed— taking into uccount the effect of rise of 
lure on abgorption resistance — by some experiments performed with 
densen, each a ^ microfarad. For one, A was equal 3.144 olims; 
le other was equal 7.1 16 ohms. Calculaling from theee two values 
.e aleorption resistances should be for the two condensers in series 
parallel, they are 10.26 ohms and '2.20 ohms, respectiTelf. The 
on resistinces for the condensers in series and in parallel, as foutid 
1 experiment, in the two cases are 10.49 ohms and 2.79 ohms— 
at larger than Ihey should be, owing to the previous heating, bat 
wing considerable agreement. 



It Notes oa the Zeeman EfTect. By J. 8. Aheb, 
Earbart and H. M. Reese. 

r investigation of the eSect of the magnetic field on radiations in 
ir, we liave been led to study certain variations from the phenomena 
'cd by Zeeman, which seem to be worthy of note. Up to the present 
> studied the efiect of a magnetic field upon tlie spark-apectra of 
um, iron, cadmium and nine. The research is by no means corn- 
but having discovered several new efiecte we think it well to 
them at present, and to defer uolil later a full discussion of the 

pparattis has been the waaW concave grating of the Physical I.abo- 
'hich has a radius of curvature of about eleven feet. The grating 

with 16,000 lines to the inch and U five inches in width. The 
c field has been produced by an ordinary form of electro -magnet, 
lave made no attempt to measure the intensity of the Geld, because 
«[ has not been to establish numerical relations. The field, how- 
iB strong enough to produce a separation In the case of iron of about 
of an Angstrom unit, and the definition has been most sstiafactoi;, 
hod of use was to introduce between the spark and the slit a Kicol's 
]d quartz lens, and to photograph the resulting spectra along the 
of the photographic plate, then turning the Nicol's prism through 

at ibe same time turning a shutter which is placed in front of the 
apbic plate to expose the two edges of the plate to the new radiation 
through the ^'ico^s prism. By this melhod we secure on the same 
e components of the vibrations polarized along the lines of force 
ight angles to them. 

ave studied the elfect of the magnetic field upon the iron speclrum 
ve-length 3400 tenth metres to wave- length d30(>, and in this region 
liced that all the lines, with certain exceptions to be noted, are in- 

in the way discovered by Zeeman. In particular, when the radia- 
ight angles to the magnetic field ir studied, each line in the spec- 
broken up into three, the central component being plane polarized, 

vibrations along the lines of force ; the two side components being 
ilarized at right angles to this, their vibrations being at right angles 
eld of force. 

ave observed, however, that three lines, of wave-length 3687.13, 
and 3<16.>.67, are aflected in the opposite way; that is, the line is a 
'hen viewed at right angles to the magnetic field, but the central 



component ia so polariied that its vibrations are at right angW to the Geld, 
and the two side components have their vibrations along Ibe field. 

Four lines, at 3746 06,3767.31. 3860.1 ^ S88)>.67, have, so far ai oor indi- 
cations go, no modification produced whatever. The lines at 37'i2.72 and 
3672.64 are so modilied as lo be quadruplets, the central component whidi 
has its vibrations along the lines of force being a close double. 'I here ara 
several other lines concerning which we have doubt, but most of the others 
examined are clearly modified in the way described by Zeeman. We have 
noted too that the separation of the side components of the triplets seems 
to be most irregular ; line* whose wave-lengths differ by only a few Ang- 
slriim units have displacements which diHer by 20 per cent, at least, la 
short, there seems to be no regularity in the separations produced. (Several 
of the above effects have been observed by other investigators.] 

In studying the spectrum of cadmium we have observed that the lines at 
4678.37, 4b00.0S, 5086.06, which belong to the "second subsidiary seriea," 
and the lines at 3467.76 and 3613 04, which belong to the "first SQl»idiarj 
aeries," are all modified in the normal manner ; that is to say, in the manner 
described by Zeeman, and by amounts which are no greater than for iron, 
but that there seems to be no regularity in the separations produced, rither 
between the (wo series or between the lines of any one series. 

U'a have been unable lo extend our investigation into the extreme ultra 
violet owing to the fact that (be Nicol's prism which we osed in order to 
separate the components, absorbs the waves beyond 3400. 

In the study of the spectra of zinc and of magnesinm, we have not yet 
obtained results which are woKby of note. 



Tbe Effect of Alternating Current WaTe-Forms on 
Transformer Losses. By Louia Duncam, W. L. Hodoeb, 
F. B. Keidel, and E. Frank. 

The currents represented by waves of different shapes, as shown in the 
figure^ were obtained by superimposing a third harmonic upon a funda- 
mental wave. This was effected by joining " in series" two dynamos con- 
nected by a chain running on sprocket wheels so proportioned as to give the 
third harmonic relation. By changing the fixed position of one of the 
sprocket wheels, the third harmonic could be superimposed in any position. 

The two machines used were an eight-pole Siemens alternator, running 
at a speed of 640 revolutions per minute, generating an alternating current 
of 36 cycles per second, and a bi polar continuous current machine made 
by the United States Company. The armature and brushes of the OOD- 
tinuous current machine were revolved at such a speed as to give an 
alternating current of 12 cfcles per second. 

A Weslinghouse (No. 8} transformer was used. The transformer was 
designed for a current of HOOO cycles per minute. 

The secondary consisted of four coils; and a diflerence of potential of 
lOSO volts across the primary terminals produced a difference of potential 
of IdO volu acrobs the secondary terminals. In the experiment the four 
coils of tbe secondary were connected in series. 

The watts consumed were measured by an electro-dynamometer cali- 
brated as a wattmeter. The " idle current" was measured by a low-reading 
Thompson alternating ammeter. 

The instantaneous values of voltage and current were obtained bj the 
instantaneous contact melhod, using calibrated electro-dynamometers. 

In the curves shown the degrees refer lo the aero point of ihs funds- 
menial wave, the position of which was not changed. 

Eight curves of different shapes were obtained, tbe third harmonic 
being advanced 16° in each case (with an advance of 120° the curves 
repeat themselves). A sine wave (No. 9) was also used. 
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Above U ft Mimm«7 of th« TMulta obtmined. By 
Tohtueter the potenlUl icroM the tarniDalB of the 
t At 60 Tolti. 



Btaodird 




From the raeDlbt given abore, it ii aeen that the watts cooMinwd b; IW 
traDaTormer with the "peaked " waTe (No. 1) are oolj 69.3 per cenL oT 
tho»e coiUDDied by the " flat " wbto ( No. 6 ), The " idle caireat " in iIm> 
much lees in Ihe ca«e of the " peaked " irBT& 

The three aeta of curves ihowo are the "peaked" wave (No. 1), tlic 
" flat " wave (No. 6), and an iDtermediate irare (No. 3). 



A Recalculation of Griffiths' Mechanical Equivaleat 
of Heat, based on Kable's DetenninatioD of the Abso- 
lute Electro-Motive-Force of a Clark Cell and of the 
Electro-Chemtcal Equivaleat of Silver. By F. A. Wolff, 
Jr., Ph. D., Office of U. 6. Standanl Weigbto aod Measura, 
WashingtoD, D. C. 

The purely mechauicat methods which have been employed for the 
determinstioD of the mechanical equivalent of heat all give resultn agree- 
ing with Bowland'a original value within the probable iimile of error. 
Becenlly Griffith!, and Schuster and Oannoo, have obtained valDia by 
electrical methods differing appreciably from the mean of the above. 

The only differences between the two methods, aaide from the expcri- 
menlal details and ihe measurement of lemperatnre, arise from the difier- 
ent methods of measuriog the energy lupplied to the calorimeter. Thii 
is meaiiureil directly in the mechanical methods, while in the electrical 
methods it is measured in terms of the ab«>lute units of cnrrent, reaistance, 
and electro-molive-force, which are baaed on Ihe mechanical unita. 

All poeeible sources of error in both methods have bean carefnily sou- 
tiniied. Bowland'a ' thermometeis biive been compared with Tooaelat 
thermomelera, which in turn have been compared with the nitrogen 
alandard of the International Burean. In addition, Rowland's IberiBO- 
metric scale has been compared with the platinum scale employed hj 
QriffitiiB.' Elimiusting all differencea arining from different thermometrie 
atandanls, the recwlculated values of Rowland were found to differ from 
those of Griffiths by a constant amount of about 1 part in 400 at ill 
temperatures, while the uncorrected valuea did nut show a constant difitr- 
ence ibroughoul the range of temperature employed. 

While there is very slight possibility of an appreciable error in meainr- 
ing Ibe electrical quantities involved in Griffith^ determination in lenu 
of the accepted standards of etectro-m olive-force and reeistanoe, yet we arc 
not sure that these sUndards are themselves correctly known. Therrfort, 
at the Toronto meeting of the British Asaociation, IttOT, the Committee in 
Electrical Standards received an appropriation lo redetermine the abaointt 
electro-motive-force of the Clark cell and the electro .chemical equivalent 
of silver; and their resulta are anxiouely looked for. 

This redetermination has, however, recently been made at the Beidn- 
anslalt by Dr. Kable by means of an electnxlynamometer designed by tbc 
lale ProfesBor von Helmhollt.' 

The Clsrk cell was kepi at the tenperatore of melting ice daring the 
experiment, and the relation between ita E. M. P. at that temperature sod 
at 16° C, the standard temperature, was also determined. 

The value obtained for the German U-«landard was 

E,i= 1.4325 absolute ToIU. 

Fortanately, a direct comparison was made in 18Q2 between the Oao- 
bridge standard cell lo which Griffiths' resulta are referred and the Qcroan 
standards. The results obtained by Dr. Kahle and Professor Glaadvook* 
showed that the Cambridge standard had an £. U. F. .0004 volt* gnMa 
than the German standard. 

' Cambrtdge,i=1.4325 + .0004 = 1.4329abK>InleTolt& 

In Griffiths' determination the value assigned to the Cambridge itaDdiid 
was 1.4342, as determined by Glsiebrook and Skinner. 

The electro-motive force of the standard being takeD too high, we obtain 
a value of J., the Mechanical Equivalent of Heat, loo high ; and to ndoce 
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we most mnltiplj Griffiths' yalae by 

Correcting Griffiths' value for J. at 20<' (4193.2 X 10^) we obtain 4185.6. 

The units of reference chosen by Schuster and Gannon ^ were those of 
current and £. M. F. 

The value of their Clark cell was assumed to be 1.4340, and the electro- 
chemical equivalent of silver was taken to be 1.118 mgs. per ampere per sec. 
No direct comparisons between their cell and the Cambridge standard have 
been recorded, but their results can be reduced to the above standard, assum- 
ing that their cell does not materially differ from the German standard. 

Kahle found a diffisrenoe of about 1 part in 1000 in the electro-chemical 
equivalent of silver, using fresh and old solutions. For fresh solutions he 
found the value 1.1182, taking the £. M. F. of a Clark cell 1.4325 as found 
by him. 

Correcting Schuster and Gannon's result for J. at 20° C, 4191 X 10^ ergs. 
we obtain 

^^^^ 1.434 ^ 1.1182 "^^^^-^ 

No allowance has been made for possible differences in standards of 
resistance, which can, however, introduce no great corrections, although it 
seems that the Reichsanstalt standard of resistance, the mean of a number 
of mercury standards, differs at present by .01 per cent, from the Cambridge 
International Ohm. defined by the relation 

1 B. A. unit = .9866 Int Ohm. 

To summarize, the old and corrected values of the mechanical equivalent 
of heat at 20° C. are given below : 

Old, Oorreeted, 

Rowland 4183. X 10* rags. 

Griffiths. ^ 4193.2 4185.6 « 

Schuster and Gannon... 4191 4185.9 *< 

Another method of comparison would be to substitute Rowland's value 
in Griffiths' result and calculate the £. M. F. of the Cambridge standard. 

This gives £» = 1.43245 absolute volts, 

against £n = 1.4329 as determined by Kahle. 
Diff. = .00045 = .03 per cent. 

Kahle's value of the absolute £. M. F. of the Clark cell therefore seems to 
accord better with results obtained than the accepted value, 1.434 at 15. C. 

Note.— One of Schuster and Ganoon's Secondary Standards, No. 97, was oompared in 
1891 by Glasebrook and Skinner, with their own standards. The differences in electro- 
motiT»-force found ranged between + .0027 rolt and — .0017 volt ; and hence no definite 
oonclusions can be drawn as to the exact relation between Schuster and Gannon's stand- 
ard cell and the Cambridge standard. (See Phil. Tram., 1892, Vol. 183 A, p. 590). 



The Energy Spectrum of an Absolutely Black Body. 
By C. E. Mendenhall and F. A. Saunders. 

In the Johns Hopkins University Circulars for June, 1897, we gave a pre- 
liminary note on the energy spectrum of a black body, as experimentally 
realized by a uniformly heated enclosure. This work has been repeated 
and extended with improved apparatus during the present year. 

The form of body used was a hollow metal cylinder of length 17.6 cm., 
outside diameter 14 cm., and inside diameter 12.5 cm., with a vertical slit 
in its aide 3 cm. high by 0.6 cm. wide, through which passed the energy to 
be measured. For low temperatures, up to 500° C, a double-walled body 
was used, between the walls of which a boiling liquid of suitable boiling 
point oonld be kept circulating, while for higher temperatures the body 
was made of half-inch grey cast iron and was mounted in a furnace of fire 
clay, heated by two blasts, one from above and the other from below. It is, 
of course, extremely important to produce a uniform temperature over the 
entire surface of the body, and by a suitable adjustment of the two blasts 
this ideal condition was nearly reached. The temperature was measured 
by means of platinum-platinum-iridium thermocouples which were in- 
serted by means of two tubes entering the body from above ; and readings 
were made at four points in the body, at two points near the top and 
bottom. An extreme variation of 30° C. was unusual, but occurred occa- 

> Schuster ind Qannoii, Froo. Boy. Soc., Vol. 67, p. 25. 



sionally at the high temperatures, while as a rule the variation was about 
15° ; for the lower temperatures for which the furnace was osed the varia- 
tion was seldom 20°, and was generally about 10°, while when the body was 
heated by boiling liquids there was no perceptible variation. The altera- 
tions of temperature during the taking of a curve were usually very small, 
and in the high temperature work the curves were all repeated, and an 
average curve was taken, by which means it was thought that the effects of 
temperature variation were nearly eliminated. 

The spectrometer slit was 1.5 mm. in width and produced, by means of a 
rock salt prism and lens, an image just covering the bolometer strips, which 
were 1 mm. in width and subtended at the axis of the instrument an angle 
of 5 minutes. The galvanometer was made especially for this work accord- 
ing to the Rowland pattern of Thomson four-coil instrument, and had a 
resistance of about 4 ohms ; the magnet system used was made from ordi- 
nary watch hair-springs, the magnets being about 1 mm. in length and 8 in 
number, and the weight of the whole system, including the mirror, was 3.5 
milligrams. This gave a deflection of 1 mm. at a distance of a metre for a 
current of 1.2.10-^^ amperes and a complete period of 10 seconds. This 
sensitiveness was found quite sufficient, and gave for the higher tempera- 
tures a measurable deflection at a wave-length of 20 /i ; but in the lower 
temperature work the system was never astatic enough to be at rest, even 
when the observations were made between three and five o^dock in the 
morning. The sensibility of the bolometer-galvanometer combination was 
tested by throwing in or out a small shunt in the bridge circuit and observ- 
ing the deflection produced. In this way curves taken on different nights 
could be reduced to the same scale of sensibility. 

The results show a shift of the maximum energy between the tempera- 
tures 1130° G. and 204° C. from 2.16 /i to about 5.0 /i, while the maxima for 
some of the other curves fall as follows: for 844° C, about 2.5 /i; for 554° 
C, about 3.1 /i, and for 292° C, about 4.4 /i. The curves not yet having 
been corrected for the impurity of the spectrum, however, these values can 
only be given as provisional ; and the exact positions and amounts of the 
maxima are also difficult to determine owing to the fact that the absorption 
bands due to water vapor and to carbon dioxide falling at about 2.7 fi, and in 
our curves extending from 2.2 /i to 3 /i, cut oflfthe tops of several of the high 
temperature curves. The carbon dioxide band at 4.3 /i, which extends from 
3.6 Ik to nearly 5 /i, disfigures in a similar manner the lowest curves obtained. 

The curves drawn with galvanometer deflections as ordinates, and mini- 
mum deviations as abscissae, have been integrated to obtain the total radi- 
ation, and the results compared with the recent work of Lummer and Pring- 
sheim (Wiedemann's Annalen, Jubilee Volume, Dec, 1897, p. 395), and 
with the formula of Stefan. Our results show on the whole a fair agree- 
ment with the formula : 

Toul radiation = C(T* —292*), 

in which T is the absolute temperature and G a constant, although the ra- 
diation for the low temperatures is less than the formula would lead us to 
expect — a result which is in accord with the observations of Lummer and 
Pringsheim. 



A Recalculation of Rowland's Values of the Me- 
chanical Equivalent of Heat. By C. W. Waidner and 
F. Mallory. 

(Second Paper, — in continuation of Note in Circular, No. 130, p. 42.) 

In order to account for the differences in the values of the Equivalent 
obtained by experimenters using the mechanical and electrical methods, 
the electrical methods apparently giving higher values, a comparison of 
the standards of thermometry used by the different observers was under- 
taken by the authors. 

Rowland's temperature measurements were made with three Baudin 
thermometers (Baudin 6163, 6165, and 6166), which he had previously 
compared with an air thermometer. The temperature measurements upon 
which Griffiths' experiments depend, were made with platinum thermome- 
eters whose reduction to the air scale was known from a previous compari- 
son of the platinum and air thermometer by Callendar and Griffiths; 
subsequently a Tonnelot thermometer standardised at the International 
Bureau of Weights and Measures was compared with the platinum air scale 
so that Griffiths was enabled to give his values on the Paris nitrogen scale. 
The experiments of Schuster and Ghmnon are based on the Paris nitrogen 
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scale. Both Griffiths, and Schuster and Ghmnon, used electrical methods 
for the determination of the mechanical equivalent. 

Shortly after the publication of the University CircuUxn for June, 1897, in 
which a short account of our comparisons was given, some further compari- 
sons were made between Rowland's mercury thermometers and the Callen- 
dar-Griffiths platinum thermometer. A comparison of the platinum ther- 
mometer was then made, by Dr. W. S. Day and the authors, with a Tonnelot 
thermometer which had been standardized at the Bureau International, and 
whose indications could therefore be reduced to the Paris hydrogen and 
nitrogen scales. The results of this comparison are shown by curve A 
below, where ordinates represent the corrections to be added to the Callen- 
dar-Qriffiths air scale to reduce to the Paris nitrogen scale. The agreement 
between these two scales, the former based on measurements made with a 
constant pressure air thermometer, the latter on measurements with a con. 
stant volume gas thermometer, is certainly as close as we have any reason 
to expect when we consider the difficulties of gas thermometry. The con- 
nection between the different scales of temperature (that of Rowland, Cal- 
lendar-Griffiths, and Paris) was thus found, so that Rowland's values of the 
mechanical equivalent could be brought into comparison with those of 
Griffiths, and Schuster and Gannon. 

The results of the comparison of these thermometers can best be shown 
by means of the following curves. Abscissae represent temperatures on the 
centigrade scale, and ordinates the corresponding corrections that must be 
added to Rowland's scale (air and absolute) to reduce to the Callendar- 
Griffiths, Paris nitrogen, or Paris hydrogen scales. 

I. Rowland's air scale to Callendar-Griffiths' air scale. 
II. Rowland's absolute scale to Callendar-Griffiths' air scale. 

III. Rowland's absolute scale to Paris nitrogen scale. 

IV. Rowland's absolute scale to Paris hydrogen scale. 
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Plate I. 



The resulting changes in Rowland's values of the mechanical equivalent 
of heat, when these are reduced to the Paris nitrogen scale, are shown by 
the following curves. 



/if% 4.%io 




I. Rowland— original Absolute Scale. 

II. Rowland— reduced to Nitrogen Scale. 

III. Griffiths— Nitrogen Scale. 
X. Schuster and Gannon— Nitrogen Scale. 

As will be seen from these curves, the changes in Rowland's values are 
small, amounting to a decrease of about 1 part in 800 at 10**C., the value at 
about 17® remaining unchanged, while those at 20® and 25® are slightly 
increased. For the sake of comparison, the results of Griffiths, and those of 
Schuster and Gannon, are also given. The variation of the spedfic heat 
of water with temperature between 15® and 25®, when Rowland's values 
are referred to the Paris nitrogen scale, is practically identical with that 
given by Griffiths* curve. This suggests at once that an explanation of the 
differences between the mechanical and electrical determinations of the 
mechanical equivalent must be sought in the energy measurements. 

In Rowland's experiments an error in the energy measurements may be 
due either to an error in the diameter of the torsion wheel of his calori- 
meter or to the system of weights employed. Inasmuch as the diameter of 
the torsion wheel was measured many times by comparison with two stand- 
ard metre bars, each of which hatl been compared with the Coast Survey 
and other standards, the possibility of an error sufficient to account for the 
observed differences between the mechanical and electrical determinations 
must be sought elsewhere. Turning to the question of the weights used in 
these experiments, we see that it is not necessary that they be correct abso- 
lutely with the standards, if they are only relatively correct, as the formula 
for the mechanical equivalent contains a weight in both numerator and 
denominator; on the other hand, if they were not correct relatively, we 
should hardly expect to find the almost constant difference between the 
determinations of Griffiths and those of Rowland (reduced to nitrogen 
scale) throughout the range 15° to 26® C. The evidence accumulated thos 
far would, we believe, suggest as a possible explanation of these differences 
a still undiscovered error in the system of electric units employed. This, 
indeed, in the light of the enormous and painstaking work which serves as 
the basis of these units, is not probable, but, considering the difficulties en- 
countereil in the standards of electromotive force and current, it is not 
altogether impossible. The enormous experimental evidence which served 
as the basis of the international ohm, together with the recent confirmation 
of the accuracy of this unit, renders it almost certain that the discrepancy 
need not be looked for in this direction. (See article by Dr. F. A. Wolff, 
in this Circular, page 54.) 



Notes on the Concave Grating. By S. Alfred 

Mitchell. 

General Theory. 

The general theory of the concave spherical grating has been Investigated 
by Rowland (PAi/. il%., Vol. xvi, p. 197, and Avmt, Jour, Set, (3), 26, 
1883) ; by Glazebrook (Phil. Mag., Vol. xvi, 1883); by Mascart {Jota-, de 
Physique (2) 2, 1883) ; and by Kayser (Winkelmann, Handbuch der Pkytik, 

p. 408). 

The following treatment is one which, starting from a perfectly general 
condition, is true for every form of grating ruled with equal spaces. By 
introducing the condition that the ruled surface is a portion of a sphere, the 
general equation of the concave grating is obtained. 

From the general theory of gratings (Ray leigh, "Wave Theory of Light," 
J 14, Ency. Brit, p. 437) we know, if we have a grating ruled with equal 
spaces along the chord on any surface, that 



(C 



A. = ^ (sin 7 + sin ft). 



(1) 



where \ is the wave-length, a> the grating space, ^the order of the spec- 
trum, y and fi the angles which the incident and diffiticted light make with 
the normal to the surface at any point. This equation as developed by 
Ray leigh (loc. cit.) is deduced for parallel beams of light falling on a plane 
grating. Kayser (Handbuch der Physik) has shown that this holds also for 
a concave grating. 

That is, if in Fig. 1 L is the radiant point, and if a cone of rays from L 
falling on the surface of the grating QoT rI P is brought to a focus at 1/ by 
any means (if the grating is plane, a lens will be necessary), then A. is the 
wave length of the light which is brought to a focus at 2/. 
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The above equation may be written : 

(sin 7 + sin /It) = — . 



(2) 




Fio. 1. 

If now we allow the point P to move in the plane LoU, along the surface 
QoT^ 60 that the angles which the incident and diffracted light make with 
the normal to the surface are now (7 + ^7) ^^^ (a^ + ' l*)i ^ben a new 
wave-length (a. -|- 8 a) will be brought to a focus at I.^ so as to satisfy the 
equation : 

wn (y + « 7) + Bin (a* + « m) = h 



Developing by Maclauren's theorem, and subtracting (2) we get : 

co«7^y + coedA* = - K^^) 

in which we neglect quantities of an order higher than the first. 
we set: 

co«7-p + coflA*:r=- -^ — > 



(3) 

(4) 
Hence 

(6) 



where ^ is any independent variable. 

This equation gives the change in wave-length due to a change in the 
angles of incidence and diffraction, L and 1/ remaining unchanged. 

If now the grating surface is spherical — the case of Rowland's concave 
grating — let be the centre of the grating, e the centre of curvature ; eP is 
the normal to the surfiEU» at P, and the line ePis the radius of curvature p. 
Then the angle LPe is y, I/Pc is /a, and putting oeP and oMP equal re- 
spectively to ^ and 9, we see : 

and hence 

*3: = ^_l;*5 = ^_l. (6) 

d^ dift d^ d^ 

Calling the distances LP and I/P equal R and v respectively, and 

letting fall perpendiculars PR and PB^ on LQ and I/Q respectively, we 

see that: 

Pfi = pd^ cos 7= Rde. 



Hence 



and consequently, 



and similarly 



dB p coey 



d4» 

df. 
d^ 



p cos y 
p cos At 



-1; 



— 1. 



(7) 



dy dfi 
Substituting these values of -j- and -j- in equation (5) we get : 

d^ a^ 

1 d {N\) 
dip ' 



cos 



(pooey -\, /pcosA* .\ 1 



(8) 



which equation is true to terms of the order d^. Since this is the same 
equation as (5), it expresses the change in wave-length due to a change in 
the angle (^) at the centre of curvature. To have a perfect focus at L^, 
this change in wave-length due to a change in the angle ^ must be zero, or 

in other words -j- = 0. Light of wave-lengths which are whole multiples of 

d^ 

\ will also be brought to the same focus U^ since ^^ = 0, -37- = 0, etc. 



d^ 



d^ 



Hence, making =0, in (8) we have: 



(PCO87 \ /pCOS/i ,\ . 



This may be put in the form : 

cos* y , cos* II 



cosy-f-cosA* 



(9) 



(10) 



from whence we get : 



Rp ctx^ fjL 



B (cos /It -(- cos 7) — p cos* y * 

This is the equation of the curve on which the spectra are brought to a 
focus. In this the centre of the grating is the origin, the line passing 
through the centre of curvature is the axis of reference, B and y are the 
coordinates of the source of light, v and /li the coordinates of the focal line. 
This is the same equation as derived by Rowland. 

It should be noted that if " Rowland's mounting " is used (see below), 
the terms of the second order which are omitted in equation (4), vanish of 
themselves. 

Astigmatism. 

One of the properties of the concave grating which has helped to make 
it of such great value in scientific research is the property of astigmatism, 
in virtue of which a point source of light at the slit is brought to a focus, 
not in a point but in a line. We consequently get a wide spectrum which 
renders the determination of wave-lengths more accurate, and increases the 
accuracy with which we can compare metallic and solar lines. 

Although this property has always been recognized, no formula giving 
the amount of the astigmatism has been published, at least to my knowledge. 
This is deduced in the following formulae : 




Fio. 2. 



In Fig. 2 let i> be the position of the point source of light at the slit, 
situated at a distance B from the centre of the grating 0; AB is the spec- 
tral line under consideration, which will be parallel to the lines of the 
grating, and is situated at a distance r from the centre of the grating; C7iB 
the centre of curvature ; CO is the radius of curvature p. AO and CO lie 
in a horizontal plane. Let PO be a vertical section of the grating ; i. e. , 
parallel to the lines of the grating. A small pencil of rays from the source 
D falling on the grating at is brought to a focus at A^ a small pencil from 
D falling on the grating at P is brought to a focus at B. It is.our problem 
to find the length of AB, it being assumed that AB is perpendicular to OA. 

Call AB = c, PK= Zy where PK is the perpendicular let fall from P 
on the radius of curvature OC. 

Since OK is a very small quantity compared with the other quantities 

considered : 

2* 



0K = 



2p 



and 



AK= r — ;r- cos u 
2p 



BP* = AK* + (KP + ABy 

= (r-^C08M)«+(« + c)-. 

If we neglect terms of a higher order than the second : 

I* +2m+ <* 



z' 



^P=r- — cos /i + 
2p 



2r 
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SfanOauly we will hare 

Bat fiooe the point of light at 0, and the focal line AB are foci, the dif- 
ference in paths of rajs fidliog at P and at D most be sero. Hence 

(A0+ DO) — (BP+DP) = (12) 



. / cos A* , oosjy 1 1\^ ^_^ — 



SolTing, we get : 



e = — idci 



V'( 



COS Ai + ^XW 



0-i 



(13) 



(14) 



Twice this Taloe will gire ns the length of the spectrom when we have 
a point sooroe of light at the slit. 

Bot in practice the illaminated portion of the slit, assamed parallel to 
the lines of the grating, is of some finite length 26, where 6 is the length 
of the slit above the horizontal plane. To find the length (c^) of the lines 
of the spectmm due to this, we have merelj to apply the ordinary equation 
for finding the magnification doe to « concare mirror, which in this case 
gives OS : 

-+ = 0, 



R 
orc/ = - ^. 



(15) 



Adding this to the valoe from equation (14), we have for half the length 
of the special lines : 



f§=e4-c' = — 1±» 



V/cosA* + co8 y 1 \ r 

\ — ;; Rj^^R- 



(16) 



Apply this to the special case where Rowland's mounting is used. In this 
case slit, grating and camera are at the vertices of a right-angled triangle, 
and hence: 

Snhetitnting these values in the above equation, we get : 



Cq^ 2 ± s 

cosy 



\ 008 7* 



As a special case, let r = 0. The image of the slit coincides with the slit 
itself^ and hence C« = — 6 ; whence we see that the positive sign before 
the radical must be used. 
Hence, 

cos 7 ^ \^ cosy 

From this equation it is seen that the astigmatism depends only on the 
length of the illuminated portion of slit, the length of the ruled lines of the 
grating, and the angle which the source of light makes with the axis of the 
grating. Astigmatism is independent of the radius of curvature. 

Measuring the length of the lines of the spectrum formed by the large 
concave grating used in this University, it was found that the observed and 
computed values agreed most satisfactorily. 



Influence of Surrounding Dielectric on Conductivity 
of Copper Wires. By J. F. Merrill. 

Bespecting the question discussed by Sanford, Carhart, Grimaldi and 
Platonia, and others^ it was thought that a comparative method of measur- 
ing both temperature and resistances would give more satisfactory results 
than an absolute method, such as Sanford and Carhart employed. 

Accordingly, two copper tubes each 100.7 cm. long and 3.2 cm. diameter, 
and each provided with a mercury thermometer graduated to tenths of 
degrees, a platinum thermometer, and about 39 feet of polished copper wire, 
1 mm. diameter, wound in a helix 1.9 cm. diameter, extending from one 
end of the tube to the other, were placed side by side within a double 
walled tubular water jacket made of zinc. The pieces of wire in these 
tubes were cut from the same spool, and were of almost equal resistances. 
One tube was to be filled with air only, and the resistances of its various 
contents were to serve as standards, with which were to be compared those 



of the other tube, which was to be filled in torn with Tarioos dielectrics 
These tubes were side by side in an air column, which was sononnded by 
a water column 8.5 cm. thick and 120 cm. high. The inner tube of the 
water jacket enclosing the copper tubes and the air column was 8.4 cm. in 
diameter and terminated at the bottom in a funnel, the stem of which, 8 
cm. long and 1.2 cm. diameter, projected 1 cm. below the flat bottom of the 
water jacket Up through this stem and funnel passed a robber tube which 
connected with the inside of the dielectric tube, and through which liquids 
and vapors could be run in or out at will without in any way disturbing 
either of the copper tubes. 

The mercury thermometer bulbs extended in about 6 cm. from the top of 
the tubes and served only as preliminary indicators of temperature. The 
readings from these were not used in deducing results. Each platinam 
thermometer was made of 185 cm. of wire, J25 mm. diameter, doubled on 
itself and secured in a thin copper tube 9 mm. diameter and about 99 cm. 
long, which was fastened so as to pass lengthwise through the centre of the 
larger copper tube, but was insulated from it at both ends. Thus the plst- 
inom thermometer would indicate the average temperature of the tube in 
which it was placed. The copper helix, coiled about the smaller copper 
tube, was carefully insulated from it. 

This helix was soldered to the cap at the bottom of the larger copper 
tube, but passed out through an insulating plug at the top. One copper 
tube and helix, or its platinum thermometer, formed one arm of a Jenkin 
bridge, while the other tube formed another. Connection was made with 
the bridge by means of heavy flexible cords terminating in rods, which 
were clamped to the bottom of mercury cups. The helix and one platinam 
terminal had a common lead from the tube to the bridge. Thus, to change 
from copper to platinum resistances, but one terminal at each side of the 
bridge had to be changed, together with the spool on which was wound the 
two fixed arms. These fixed arms, both for the platinum and the copper, 
differed by not more than 0.0003 ohms, the resistance of each arm for the 
copper resistances being about 0.30755 ohms at 27° C. — but little greater than 
the copper tube and helix. The air tube and helix and its platinum ther- 
mometer had slightly greater resistances than the corresponding ones of the 
dielectric tube ; but a balance with the bridge was secnred by shunting the 
greater resistance, using for this purpose standard plug boxes, a separate 
box for each ; knowing the value of the shunt for each position of the 
bridge commutator and the value of the shunted resistances, the corres- 
ponding values of the dielectric tube could be calculated. 

The water jacket was heavily wrapped with felt, and the bridge^ shont 
boxes, keys and galvanometer were enclosed in boxes and cases to prevent 
sudden changes of temperature in any part of the connections. The keys 
and commutators were operated by push rods and levers from the outside 
of the box. The galvanometer circuit was kept closed continuously, except 
during the instant of closing or opening the battery circuit, to avoid the 
disturbance due to thermal currents. 

A careful determination of the temperature coefficient of each platinam 
thermometer gave, after annealing the wire, 0.00180. The coefficient for the 
copper tube and helix was 0.0037. After the tubes had stood in place sev- 
eral hours, surrounded by a nearly constant temperature water bath, meas- 
urements were made by means of a Queen's standard bridge, Anthony form, 
of the absolute resistance of the air tube and helix, and its platinum ther- 
mometer. The measurements gave for the tube and coil 0.27576 ohms, and 
for the platinum 7.3884 ohms at 22^.7 G. Observations were then taken at 
intervals during three days, water of nearly constant temperature running 
through the jacket night and day, to determine the difference between the 
resistances of the two tubes and their coils. The values for the second tube, 
air being the dielectric, were found to be 0.274279 and 7.37513 for copper 
and platinum respectively. 

Kerosene at about the ttrmperature of the bath was then run into the 
dielectric tube by the method indicated above, and measurements at inter- 
vals during three more days were made to determine the resistances. The 
observations during the second and third days are here given, those of the 
first day being equally good. 

Let R^ be shunt value when commutator was in one position, and R^^ the 
value when in the other position; T, temperature in box enclosing bridge; 
Tj , temperature of air tube as given by mercury thermometer, and 2t, tem- 
perature of dielectric tube ; fi, the resistance deduced from the observations. 
The observations are here given in the order taken. To change from cop- 
per to platinum the bridge terminals were changed, as above indicated. 
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From set of observations (A) the platinum resistance in the dielectric 
tube is 0.00018 ohms less than the air value, corresponding to 0^.015 C. The 
copper resistance is 0.274264, but corrected for 0''.015 C. it is 0.274279, the 
exact air value. Correcting (B) in same way the result is 0.274278, same 
as in air. 

The mean of (1, 2, 3, 4, 5, 6) gives R^ = 52.1 and R^^ = 50.2, from 
which is obtained 0.2742805 for R. 

Mean of (a, 6, e, d) gives R^ = 4332 and R^^ = 3945, from which is 
obtained for R 7.37520 ohms. 

Now these values are almost identical with those obtained with air in the 
dielectric tube, the copper being 0.00CO015 ohms greater and the platinum 
0.00007 ohms greater, which corresponds to 0^.005 C. This would give for 
copper corrected 0.274285, an increase of 0.002 per ct., according to these 
observations. 

Now for a copper connection a change of one ohm in R^ corresponds to a 
possible resistance change of about 0.000025 ohms in the dielectric tube and 
helix. But a change of one ohm caused a galvanometer deflection of 22 
scale divisions; hence a deflection of I scale division would be caused hj a 
resbtance variation of one millionth of an ohm. With the platinum where 
R^ = 4350 ohms, a change of five ohms would correspond to 0.00002 ohms, 
i. e., toaboutO°.0016C. 

Sanford reported a decrecue of resistance in kerosene of 0.18 per cent., which 
would correspond in the tube and wire here used to 0.00049 ohms. The 
sensibility of the galvanometer in these measurements was such that it 
seems if there had been a change of even 0.00001 ohm, or one-fiftieth of 
Sanfoid's percentage change, it certainly could have been detected. And 
notwithstanding the variations in the shunt resistances as given above the 
extreme difference corresponds only to 0.000015 ohms. But these varia- 
tions were undoubtedly due mostly to variable commutator- and terminal- 
contacts. 

Tests were made with other dielectrics and on another sample of wire of 
the same size with the following results. Let C^ be first wire and Ct the 
the second. 
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DieUtirie. Pouibtt Change Ita than 

KerowDe C, + 0.002 per cL 

,.,,,., f, ( — 0.001 p«r ct., ]at test. 

^ f + O.OOS percC, 1st sample alcohol (not pare). 
^' I -I- 0.002 per ct., Sqaibbs' Bloohol. 

E*""!"' '^' {+'S^'«:XSt 

C, +0.003 per ct. 

GuoUne vapor C^ — 0.005 per ct. 

fienuiw(petrolio ether) Ci +0.005 per ct 

Benzine vapor. ft — 0.002perct. 

Chloroform vapor.- ft + 0.002 per ct. 

With the appitritua used the experimentBl error is not greater than 0,01 
per ct And it is fair to Bay thnt outside the limits of experimeiital error 
the dielectric does not chaii);e the coodautivitj. NVith slight modiScntions 
the method is capable of still greater nccilrac;. 

The above work was be^n in Baltimore and completed in the Byeibon 
Labointoiy of the University of Chicago. 



The Eflfect of Fibrous Structure in Iron on its 
Change in Length when Magnetized. By E. Rhoadh. 

The ex ].>eri merits deEcribed in this paper have for their object the deter- 
mination of the effect which the groio, or Gbrous structure of sheet iron, 
exerta upon its chunges in length due to magneliEHlion. Strips 3 i 91.5 
om. were cut from a long sheet of transformer iroti 0.035 cm. thick, parailel 
with, and at right angles to, its length. These were bent into tubes around 
K bar, and measurements were made of the changes in length of each when 
tabjected to a uDiform magnetic Geld in Ihe direcliou of its length. The 
kccompanying magnetizulion was also measured. 




The method coDMBts in hanging a specimen tube coaiially inside a efaorter 
brass tube, to which it is clamped al the lower end. By means of a lever 
and lilting mirror, changes in their relative lengths ma; be measured accu- 
rately. The magnetic Setd is excited by a long solenoid, inside which the 
two tubes bang. The apparatus is a modification of thai which has been in 
use in this laboratory for several years, and was described in Phil. Mai;,, 
Vol. 40, p. 345, by Dr. More. (See also Univ. Circ, June, 1897.) 

The differences found in the magnetic changes iu length, according as the 
grain runs parallel with, or at right angles to, the length of the specimen, 
are great, as will be seen in the accompanying curves. The curves in Fig- 
ure 1 show (he changes in length for one «|iecimen of each kind under a 
cyclic magnetic force between limitK of about 80 C. G. S. The curves in 



Figure 2 show the changes in iacrensingGeldsextendingupIomucb higher 
values. The ordinatea are plotted in both casi^ in mllliontlis of the origi- 
nal length. The abscissae are plotted in C. G. S. units of magnetic Geld. 

The effect of annealing the specimens was to make the maximum length 
occur in a lower Geld, and to greatly increase the relenliveness for change 
of length. The amount of the maximum iticreafe is not affected in speci- 
mens cut at right angles to the length of the sheet, but it was greatly dimin- 
ished in those cut parallel In it 
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It is evident from these results that the changes 
netimtiou in a specimen poisessing a, fibrons strut 
that structure ; and therefore the question is on 
there would be any such change in an isotropic specimen. 

The values of the inteosity of magnetization were slightly higher in the 
suae fields for specimens cut parallel to the sheet than for those cat across it 
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Determination of Atmospheric Resistance at Speeds 
of 200 to 500 Miles an Hour. By A. F. Zahm. 

There has been some discussion as to the taw of atmospheric resistance 
at speeds between 100 and 1000 feel a second, some writers maintainlog 
that it increases directly as the speed, others that it increasee as the eqaal* 
of the speed, while still others hold thnt it increases as the cube of (he 
speed or according to some mure complex relation. These discre|iandei 
are doubtless chargeable to the measuring devices ; for, although superb 
apparatus has been employed for speeds below 100 miles dq hour, no 
method seemx ever to have been developed for the direct pnrpoee of 
measuring resistance at higher speeds. Hence the ontj data we blve for 
this region are those obtained in the practice of exterior ballistica, which, 
besides being devoted, for Ihe most pnrl, to speeds above 1000 feet s 
second, essays, primarily, to determine the «/oej"(y of projectiles rather 
than their resistance, a problem which is immensely more difficult. 

The resistance is calculated from the rate of change of velocity, or the 
retardation, and this the ballistic metliods have hitherto failed to meuure 
accurately, mainly for the following reaaons: (I) the projectiles used in 
gunnery are too dense; (2) the experiments are usually made outdoofs, 
and hence in more or less wind; (3) the "screens" offer reeistmce awl 
yield an unknown amount before complete rupture; (4) the chronographs 
have, until recently, been inaccurate. 

The pur|K»e of the research here outlined was to produce a reliable 
method of measuring the retardation of projectiles and by it to obtain the 
velocily-resifitnnce curves, for speeds of 50 to 500 miles an hour, of s 
variety of simple geometrical forms, particularly of the sphere, spheioi^ 
cylinders and other figures of revolution. The work so for occoiuplltbal 
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has been to measure the resistance to spheres moving with velocities vary- 
ing from 300 to 700 feet per second. 

A chronograph was designed which offers no resistance to the projectiles, 
and which, with due care, measures its velocity accurately to leas than j^ 
of one per cent ; hollow projectiles were used which were about 40 times 
lighter than solid steel ones, thus making the retardation 40 times greater 
and consequently the resistance measurable with much greater accuracy 
the experiments were made indoors and in homogeneous still air. 




Fio. 1. 

The general arrangement of the apparatus is shown in Fig. 1. The ball 
from the gun, O, passes through eight blast-screens, S-S^ onward through 
still air, cutting three recording sunbeams, B^ B^ B, and lodges uninjured 
in a barrel of cotton, T, The sunbeams springing from the mirrors Jlf, if, 
if, pass through gauge-slits «, «, «, «^, «^, «^, ^ of an inch wide, strike the 
reflectors R^B^R^ then pass through a camera lens to focus on a photo- 
graphic plate, P, which falls freely during the bullet's flight. Thus as the 
ball cuts the sunbeams their tracings on the plate are instantaneously and 
momentarily interrupted, thereby revealing the bullet's time of transit 
from beam to beam, whence its velocity and resistance can be computed. 
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Fio. 2. 



The camera is a columnar cast-iron box 5 feet high, 3 by 5 inches inside 
section, and provided with interior side grooves down which a massive iron 
bar drops freely, carrying with it a photographic plate 2 feet high by 2 J 
inches wide, on which are focused the sunbeams through a lens in the side 
of the box 2 feet from its top. At the bottom of the camera is a cushion 
which yields to the impact of the falling mass so as not to endanger the 
plate. After each fall of the plate the camera may be displaced side wise, 
say -fg of an inch, while the shutter and lens remain stationary ; thus it is 
possible to take a dozen or more records on one plate. Outside and back 
of the camera is a trigger whose mechanism drops the plate, opens the 
shatter and fires the gun at preadjusted time intervals. 

The only ballets so far osed have been polished four-inch ash spheres, 



some solid, others hollow of } inch wall thickness. The balls are shot by 
smokeless powder from a 7 -foot brass tube of i inch wall thickness. 

The photographic record of each shot is three fine vertical lines, each 
having a sharp interruption caused by the eclipse of its tracing sunbeam. 
The distance of each midbreak from the bottom of the photographic line 
is measured on a dividing engine and the corresponding time of fall of 
the plate calculated on the assumption that the resistance to descent is 

negligible. ^ = ( — ) • (This assumption is rendered valid by making 

the plate-holder many hundred times heavier than its resistance to falling.) 
The distances between the sunbeams are accurately measured, and hence 
the mean velocity between each eclipse may be calculated. The retarda- 
tion in I sec. is then deduced ; and this, multiplied by the mass of the 
bullet, gives the force of resistance due to the air. 

The accompanying table gives the values obtained from the first series 
of observations, which, as shown in Fig. 2, give a fairly smooth velocity- 
resistance curve. The quantities are accurate to less than 1 per cent. 

Velocitt and Reslstamcb of Sphere 3^^}} Diameter. 



Velocity. 


Resistance. 


Velocity. 


Resistance. 


Velocity. 


Resistance. 


Ft. per Sec 


Lbs Wo. 


Ft. pee Sec. 


liBH. Wo. 


Ft. per Sec. 


Lbs. Wo. 


438 


5.58 


555 


10.24 


286 


1.91 


688 


21.60 


512 


7.09 


333 


2.49 


473 


6.39 


628 


15.47 


367 


3.43 


417 


3.87 


691 


21.09 


599 


13.25 


510 


7.61 


656 


18.16 


691 


23.89 


531 


9.09 


670 


20.00 







The curve g^ven is considerably steeper than the nearest parabola of the 
family i2 = a 7^ and much more nearly coincides with one of the family 
B = aV*, its true form probably being given by a more complex expression. 
When further records have been taken at higher and lower speeds the 
equation of the corrected curve may be sought with more profit than that 
of the present one. 



The Concave Grating for Stellar Photography. By 
Charles Lane Poor and S. Alfred Mitchell. 

The concave grating has proved a most powerful instrument for spectro- 
scopic research, but heretofore it has not been successfully applied to stellar 
spectroscopy. During the past winter experiments have been carried out 
with a view of thoroughly testing the various methods of using the concave 
grating for astronomical purposes. The methods originally suggested by 
Professor Rowland were developed by Dr. Poor, and the apparatus con- 
structed under his direction; the photographs were made by Mr. Mitchell. 

There are two radically dififerent methods for using the concave grating 
for stellar work : 

First, in connection with an objective; the grating merely replacing the 
ordinary stellar spectroscope. This was tried by Professor Crew at the 
Lick Observatory in 1892 and a few results obtained. 

Second, direct ; the grating is the objective and the spectroscope com- 
bined : the light from the star being reflected directly from the grating to 
the photographic plate. This method was first developed by Dr. Poor in 
1891, when a few experiments were made. No definite results were then 
obtained, however. Experiments were resumed in October last, and some 
promising photographs have since been obtained. 

This paper contains a few notes in regard to the second method. The 
apparatus for mounting the grating is extremely simple, consisting of a 
light box clamped to the tube of the equatorial, the telescope being used 
merely as a finder. The light from the star falls directly on the grating, is 
dififracted and brought to a focus on the photographic plate. The grating 
is mounted in an ordinary holder, which can be adjusted by side and back 
screws. The plate holder holds a plate 1x5 inches, bent as closely as pos- 
sible to the proper curve. The holder is capable of adjustment, so that the 
plate and the grating can be made parallel. The box is clamped to the 
telescope in such a way that the lines of the grating are parallel to the 
equator; and accordingly by regulating the driving clock of the telescope 
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to mn a little too fast or too slow, the Bpectmm can be made of any conye- 
nient width. 

The advantages of this method of working are many. Among them may 
be mentioned, first, the spectrum is normal ; second, great extent of ultra 
Tiolet, as the light does not pass through any absorbing medium ; third, 
simplicity of mounting and accuracy of following; fourth, ease of deter- 
mining absolute wave lengths and motion in the line of sight. 

Two gratings were experimented with as follows : 

A. Two (2) inch concave grating ; ruled sur&ce 1x2 inches ; radius of 
curvature 1 metre; ruled with 15,000 lines to the inch. 

B. Six (6) inch concave grating ; ruled surface 2x5| inches; radius of 
curvature 1 metre ; ruled with 7,419 lines to the inch. 

With grating A the photographs were made with the first order spec- 
trum, with the grating B the second order was used. Seed's gilt edge plates 
and Cramer's isochromatic plates were used. Details of a few specimen 
plates follow. 

With small grating : 
Nov. 27, Sirius. — Exposure 40 minutes ; width of spectrum, 1.5 mm. Plate 

shows eight hydrogen and H and K lines. 
Jan. 3, Sirius. — Exposure 40 minutes; width of spectrum, 0.1 mm. Plate 

shows 16 hydrogen, H, K and about 15 other lines. 
With large grating : 
April 2, Vega. — Exposure 10 minutes; width of spectrum, 0.2 mm. Plate 

shows fourteen hydrogen and K lines. 
April 5, Procyon. — Exposure 38 minutes ; width of spectrum, 0.4 mm. 

Plate shows eleven hydrogen, K and about twenty 
other fine lines. 
April 6, Capella. — Exposure 40 minutes; width of spectrum, 0.4 mm. 

Plate shows F, 6, h, H, K and about 125 lines between 
F and H. 



The Structure of the Shading of the '' H and K " and 
Some Other Lines in the Spectrum of the Sun and 
Arc. By L. E. Jewell. 

Several years ago while examining a series of photographs of the solar 
spectrum made by Professor Rowland in 1888 and 1889, I discovered one 
plate on which the shading of the M and K lines (due to calcium vapor) 
was broken up into bands or series. In each case the bands began at the 
centre of the shaded lines and extended outward, the distance apart of the 
component lines of the series increasing as the distance from the centre in- 
creased. In each case the series were perfectly symmetrical about the 
centres of H and K, and the individual lines or components of the series 
somewhat nebulous, while nearly all other small lines in the same region 
were sharp, clear lines. 

All other plates available were carefully examined without the presence 
of series being indicated. Possibly a very few of the stronger lines in the 
series may be present upon most plates, but these lines may be merely 
approximately coincident and not connected with the series. A great many 
plates of this region of the spectrum have been taken by myself during the 
last few years over the centre of the sun, at the sun's limb, over sunspots, 
and under various conditions ; but the presence of these series has never 
been certainly indicated. It is probable that the principal reason for this 
is that all the plates taken during several years past have been upon com- 



mercial plates which are coarse grained, thus masking the faint lines of 
the series, while the plate upon which they are shown is almost grainless. 

There are several plates taken in the third order spectrum which show 
the shading of some of the strongest of the iron lines broken up into series; 
but the component lines are faint, nebulous, and dose together. There are 
also suspicions of the partial resolution of the shading of the strongest lines 
of some other elements, but it is less certain. 

All plates taken of the arc spectrum of the calcium lines H, K and g 
(A = 3933.809, 3968.620 and 4226.892) have been carefully examined with- 
out any result until the 11th of last March, when a plate taken under some- 
what special conditions showed the shading broken up into series. 

I had for a number of years suspected that the shading of lines was pro- 
duced by the overlapping of many series, all conveiging towards the prin- 
cipal line, but that under ordinary circumstances it is impossible to separate 
any series from the others (a possible exception occurs in the shaded lines 
of tin, which are plainly resolved into series). 

It was thought probable that the distance apart of the lines in any par- 
ticular series depended upon the degree of crowding of the molecules or 
density of the gas producing the shaded lines, and consequently the damping 
of the original vibration. 

In both the electric arc and the sun*s atmosphere we probably have layers 
of metallic vapors of varying degrees of density, so that the combination 
will generally produce a smooth shading, gradually increasing in intensity 
towards the central line. 

In the case of the solar spectrum plate under consideration, it was thought 
that the slit of the spectroscope probably covered a region of the sun's atmos- 
phere where the principal layer of calcium gas was of a particular density, 
and being thus to a large degree isolated, it was able to produoe its charac- 
teristic series. This idea is somewhat confirmed by the fact that the gen- 
eral shading of H and K on the plate is unusually weak. These particular 
conditions would probably be most likely to occur over faculae. 

On March Uth, having occasion to photograph the arc spectrum of cal- 
cium at A 4000, 1 took several plates under widely different conditions. One 
plate shows the shading of H on the red side quite distinctly broken up 
into series similar to those of the solar spectrum plate mentioned. The 
resolution into series on the violet side is less distinct, while the shading 
of K shows the resolution better upon the violet than upon the red side, 
though not so distinctly as upon the red side of H. 

The resolution into lines is hardly perceptible close to the principal line, 

o 

but is fairly distinct about three Angstrom units from H. In the soltr 
spectrum plate the lines of the series are much more distinct nearer the 
central line (about 1 or 2 Angstrom units away), and become too faint to 
follow at any great distance. They are mucli more distinct each side of K 
than around H. 

In the arc spectrum plate it is also to be noted that the lines of the series 
are reversed, or absorption lines instead of emission lines, although at some 
distance away from the central lines it is probable that the series are con- 
tinued as faint emission lines. 

The arc spectrum plate showing these series was obtidned by using so 
extremely powerful direct electric current, allowing it to act for a short 
time before throwing the image of the arc upon the slit of the spectroscope, 
and then exposing for three or four seconds only. Under these oonditiouB 
the calcium was rapidly volatilized and the highly heated vapor formed t 
much more extended atmosphere around the poles than with a weaker cur- 
rent, and it is also possible that the conditions throughout the larger part 
of the arc were more uniform than under ordinary drcumstaooea. 
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AoBLiiSTO, M. A. Discharge of MagnetiBm. {Electrical World, VoL XXIV, p. 256, 
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Aldrich, W. S. Engineering Education and the State University. {Electrical World, 
VoL XXIV, p. 290, 1894.) 

Notes on Rating Electric Power upon the Heat {Electrical Engines, No. 602, p. 571 , 
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Ambs, J. S. Theory of Physics. {N. Y.: Harpers, 1896.) 
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stellung Spectroskop. u. Spectrophotom. Beobachtungen {lb., Jan., 1898) ; — of Beo- 
qaerel*s The Radiations of Uranium and its Salts. Sur diverses propri6t6s des rayons 
uraniques {A$trophytical Journal, Vol. V,p. 66, 1897). 

and W. J. A. Bliss. Manual of Experiments in Physics. {Ilarpers, New York, 1898. ) 

and W. J. HuMPHaxYS. Note on the Effect of Pressure upon the Series ia the 

Spectrum of an Element {Philotophical Magaxine, July, 1897 ; University Circulars, 
No. 131.) 

On the Spectra of Heavy and Light Helium. {Aslrophysical Journal, Vol. V, p. 97, 

1897.) 

AvDKBSOif , W. K. Experiments on Two-phased Motors. {Electrical World, Vol. XXIV, 
p. 8, 1894.) 

Bbll, Louis. Power Distribution for Electric Railways. {N. Y., 18ii7.) 

Practical Properties of Polyphase Apparatus. ( American Institute qf Electrical Enffi- 

neers, VoL XI, p. 1.) 

Some Facts about Polyphase Motors. ( Ih. , VoL XI, p. 559. ) 

Saving of Copper in Three-wire, Three-phased Alternating Current System {Elec- 

trieal World, Vol. XXIII, p. 8, 1894) ;— Some Facts about Polyphased Motors {lb.. Vol. 
XXIV, p. 124, 1894) ;-<Sine Form of Curves of Alternating E. M. F. (/6., VoL XXIV, 
pp. 211, 889, 1894) ;— Practical Properties of Polyphased Apparatus {lb., VoL XXIII, 
pp. 334, 867, 400, 1894) ;— Electrical Power Transmission {lb., VoL XXIV, pp. 489, 619, 
545, 617, 669, 1894) ;— ^nchronous Induction Motors {lb., VoL XXV, p. 534, 1895) ;— 
A Recent Supreme Court Patent Decision {lb., Vol. XXV, p. 583, 1895) ;— Monocyclic 
System {lb., VoL XXV, pp. 302, 806, 1895) ;— Electrical Power Transmission {lb., VoL 
XXV, pp. 18, 48, 78, 107, 140. 178, 203, 289, 281 , 341, 866, 397, 425, 1895) ;-U8e of Elec- 
tric Motors in Paper Making {lb.. No. 9, p. 269, Feb. 26, 1898) ;— Some Difficulties of 
Heavy Electrical Railroading {lb., Nos. 1 and 2, pp. 23 and 67, Jan., 1898). 

Report of Committee on Standard Candle Power of Incandescent Lamps. ( Electrical 

Engineer, Vol. XXIII, p. 676, 1897). 

Bissnio, H. Electricity on the Stage. {Electrical World, VoL XXX, p. 3, 1897.) 

Storage Batteries on the Stage. {lb. , p. 536, 1897. ) 

The Switchboard for Stage Lighting. ( lb. , No. 8, p. 246, Feb. 19, 1 898. ) 

Blub, W. J. A The Apparent Forces between Fine Solid Particles Totally Immersed 
in Liquids. {Pkyyieal Review, VoL II, pp. 241, 373. ) 

Alto tee J. 8. Ames. 

Brack, D. B. Note on Steady Liquid Surfaces. {Aslrophysical Journal, Vol. V, p. 214, 
1897.) 

B&ACXBTT, B. R The Effects of Tension and Quality of the Metal upon the Changes in 
Length Produced in Iron Wires by Magnetization. {Physical Review, Nov. and Dec., 
1897 ; PkHo^ophieal Magazine, July, 1897 ; UniverHty Circulars, No. 130.) 
DisMrtetloB for tha DtgrM of Doetor of Philoiophy in tho Johns Hopkins Univonity. 

Brioos, L. J., and others. Rdatgen Rays. {Electrical World, VoL XXVII, p. 452, 1896.) 

and OUTHB, K. C On the Electrolytic Conductivity of Concentrated Sulphuric 

Add. {Pkysieal Review, Vol. Ill, p. 137. ) 

Also see Whitney. 

BBOWm, W. H., Jr. A Mechanical Computator of Fall of Potential. {Electrical World, 
No. 21, p. 610, May, 1898.) 

Bbowitk, & H. Experiments on Two-phased Motors. {Electrical World, Vol. XXIV, 
p. 8, 1894.) 

CajorIi F. Search for Solar X-Rays on Pike's Peak. {Philosophical Magazine, VoL 42, 
p. 451 ; Ameriean Journal qf Science, Oct., 1896.) 

Cabichofv, E. R. Air-core Transformers {Electrical World, VoL XXIII, p. 203, 1894) -,— 
Design of Electro-magnets for Specific Duties {lb., VoL XXIII, pp. 113, 212, 1894; 
lb.. Vol. XXIV, p. 122, 1394). 

Also see Hutchinson, C. T. 

Carxicharl, N. R. R5ntgen Rays. {Electrical World, VoL XXVII, p. 452, 1886. ) 

Crkhorr, a. C a Reliable Method of Recording Variable Current Curves. {Physical 
Review, VoL II, p. 122; Ameriean Institute /or Electrical Engineers, VoL XI, p. 507.) 

Air-«ore Transformers {Electrical World, Vol. XXIII, p. 176, 1894) ;— Reliable Method 

of Recording Variable Current Curves {lb., p. 867) ;— Action of a Transformer with 
a Condenser in Parallel with a Secondary {lb., VoL XXIV, pp. 127, 176, 234, 863, 
1894) ;— Consumption of Alternating Arc Carbons {lb., p. 613). 

and O. O. Squirr. The Synchronogn^h— A New Method of Rapidly Transmitting 

Intelligence by the Alternating Current {Electrical Engineer, VoL XXIII, p. 480, 
1897) ;—(/*., p. 506, 1897) ',—{Ib., VoL XXIX, p. 58.5. 1897) ;—{Ib., VoL XXX, p. 525, 
1887) ',-A^'t American InsHtute qf Electrical Engineers, VoL XIV, p. 93). 

and Experiments with a New Polarizing Photo-Chronograph Applied to the 

Measurement of VekMdty of Prqjectiles. {Journal of the U. 8. Artillery, VoL I V, No. 3 ; 
Pkytteal Review^ VoL nJ^p.V^) 



Crbhorr, a C and G. O. Sqdibr. The New Polarizing Photo-Chronograph at Fort 
Monroe, Va. {Journal of the U. S. Artillery, Nov. , Dec. , 1896. ) 

and Tests of the Synchronograph on the Telegraph Lines of the British Govern- 
ment {Electrical World, No. 5, p. 145, Jon. 29, 1898; EUctrieat Engineer, No. 509, 
p. 129, Feb. 3, 1898.) 

and Experiments with the Polarising Photo-Chronograph to Determine the 

MoUon of Projectiles inside the Bore of a Gun. {Electrical World, VoL XXVII, p. 767, 
1896.) 

and An Alternating Current Range and Position Finder. {Journal of the U. S. 

Artillery, VoL VII, No. 1, Jan.-Feb., 1897.) 

and Discussion of the Currents in the Branches of a Wheatstone's Bridge, where 

each Branch contains Resistance and Inductance, and there is an Harmonic Im- 
pressed Electromotive Force. ( Philosophical Magazine, 5th Series, VoL 43, p. 161. ) 

and Measuring of the Velocity of Projectiles. {Electrical World, VoL XXVI, 

p. 157, 1895.) 

and Note on a Photographic Method of Determining the Complete Motion of a 

Gun before Recoil. {Journal of U. S. Artillery, VoL IV, No. 4. ) 

and The Polarizing Photo-Chronograph. ( Wiley, N. Y., 1897.) 

and F. Brdell. A Geometrical Proof of the Three-Ammeter Method of Measuring 

Power. {Physical Review, VoL I, p. 59. ) 

and General Discussion of the Current Flow in Two Mutually Related Circuits 

containing Capacity. ( lb. , VoL I, p. 1 17 anrf 177. ) 

Cbrw, H. Photographic Maps of Metallic Spectra. ( Ecanston, IlL ) 

A Provisional List of Photo-metric Unite. {AstrophysiccU Journal, VoL VII, p. 298.) 

On Latitude Variation in a Rigid Earth, as Illustrated by Maxwell's Dynamical Top. 

{Physical Review, No. 3, p. 153, March, 1898.) 

Reviews .—of Exner and Uascbek's Ueber die ultra violetten Funkenspectra der Ele- 

mente ;— of Paschen's Ueber Gesetzmfissigkeiten in den Spectren fester Kdrper;— 
of Wood's Experimental Determinations of the Temperature in Gcissler Tubes;— 
of Trowbridge and Richards' Multiple Spectra of Gases ;— of Raylelgh's Propagation 
of Waves along connected Systems of Similar Bodies ;— of A. S. Herschel's Relation 
between the Spectrum of Hydrogen and Acoustics; -of A C. Jones's Ueber einige 
Emissionsspectra des Cadmiums, Zinks, und der UaloTd-Verbindungen des Queck- 
silbers und einiger anderen Metallen. {.istrcphysieal Journal, Vols. V-VII.) 

and R. Tatnall. A New Method for Mapping the Spectra of Metals. {Philosophi- 
cal Magazine, 5th Series, VoL 38, p. 379.) 

Dan IKL, John. A Study of the Polarization upon a Thin Metal Partition in a Voltameter. 
{Physical Review, VoL I, pp. 421 and 351.) 

Day, W. 8. A Comparison of Rowland's Thermometer with the Paris Standard, and a 
Reduction of his Value of the Mechauical Equivalent of Heat to the Hydrogen Scale. 
{Physical Revieiv, VoL VI, No. 4.) 

A Recalculation of Rowland's Value of the Mechanical Equivalent ol Heat in Terms 

of the Paris Hydrogen-Thermometers. {Philosophical Magazine, August, 1897 ; Uni- 
versity CirctUars, No. 130.) 

D0R8EY, N. E. Color Photography. ( Review. ) {Aslrophysical Journal, VoL V,p. 291, 1897. ) 

Surface Tension of Water and of Dilute Aqueous Solutions Determined by the 

Method of Ripples. {Philosophical Magazine, July and Nov., 1897; Physical Review, 
OcL, 1897; University Circulars, No. 130.) 
Dissertation for tho Degree of Doctor of Philosophy in the Johns Hopkins Universi^. 

Duncan, L. Method of Obtaining Alternating Current Curves {Electrical World, VoL 

XXV, p. 259, 1895) ;-Sine F6rms of Alternating E, M. F. {lb.. Vol. XXIV, p. 154, 
1894) ;— Transmission Dynamometer {lb., VoL XXIII, p. 563, 1894). 

Present Status of the Transmission and Distribution of Electrical Energy. (Elec- 
trical World, VoL XXVIII, pp. 428, 457, 1896 ; American Institute of Electrical Engineers, 
VoL XIII, p. 106.) 

Substitution of Electricity for Steam in Railway Practice. {Electrical World, VoL 

XXVI, p. 11, 1895 ; American InstUuie of EUelrical Engineers, VoL XII, p. 268.) 

, S. H. Browne, and others. Experimente on Two-phase Motors. {Electrical World, 

VoL XXIV, p. 8, 1884; American InstUute qf Electrical Engineers, VoL XI, p. 617.) 

DuNSTAN, A. St. C. Resonance in Circuits Possessing Self and Mutual Inductance, Resist- 
ance and Capacity. {Electrical World, VoL XXVII, p. 79, 1896.) 

and others. Broadening of the Sodium Lines by Intense Magnetic Fields. {Elec- 
trical World, VoL XXIX, p. 556, 1S97 ; American Journal of Science, VoL III, No, 18, 
June, 1897.) 

Ferry, E. S. The Specific Inductive Capacity of Dielectrics in Slowly and Rapidly 
Changing Electric Fields. {Philosophical Magazine, Nov. , 1897. ) 

The Use of the Sectored Disc in Photometry. {Physical Review, VoL I, p. 338.) 

Friedel, Ch. Ueber die Absorption der Strahlenden Wfirme durch FlOssigkeiten. 
{Annaien d. Physik u. Chemie. Neue Folge 55, p. 453.) 

Gallaudet, E. F. Relations between Length, Elasticity and Magnetization of Iron and 
Nickel Wires. 
Dissertation for the Degree of Doetor of Philosophy in the Johns Hopkins Unirersity. 

Gber,H. G. ASuperior Water Tube "Safety Boiler." {American ShipbuUdcr,S^L,lS97.) 
Hall, E. H. On the Thermal Conductivity of Mild Steel. {Ihvceedings, Americem 

Academy qf Arts and Sciences, VoL XXIII. ) 
Hammel, W. C. a. Observation Blanks in Physics. {American Book Co., 1895.) 
Harrison, C. N. See Rowland, H. A. 
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Hasson, W. F. C. Coat of Light and Power for the Midwinter Fair {Electrical Worlds 
Vol. XXIV, p. 471, 1894) ;— Economical Size of Feedwlres for Electric Railways (/6., 
VoL XXVI, p. 260, 1895). 
Hayes, S. Q. Experiments on Two-phased Motors. {Elcetrical World, Vol XXIV, p. 8, 

1894.) 
Hkrino, H. S. Losses in Operation of Electric Railways {Electrical World, Vol XXVI, 
p. 616, 1895) ;— Pressure of Trolley Wheel against the Wire {lb.. Vol XXVIII, pp. 
886, 417, 1896) ;— Willow Grove Park and Electric Road (76., Vol XXVIII, pp. 485, 
417, 1896). 

Electric Car Rests. {Electric RaUway Gazette, K Y., 1895.) 

^— Some Notes on Electric Railway Tests. {Journal of Franklin Institute, Dec., 1895.) 
Hoffman, S. V. Note on the Use of Cylinder Oils for Refining Surfaces. {Astrophysical 

Journal, April, 1896.) 
HuMPHBBYs, W. J. A Further Study of the Efiect of Pr^sure on the Wave-length of 
Lines in the Arc-Spectra of Certain Elements. {AstrophyticcU Journal, Vol IV, p. 249, 
1896.) 

Changes in the Wave-Frequencies of the Lines of Emission Spectra of Elements, their 

Dependence upon the Elements themselves and upon the Physical Conditions under 
which they are Produced. {Astrophysical Journal, Vol VI, p. 169, 1897.) 
DiusrtaUon for the Degree of Doetor of Philosophy in the Johns Hopkins Unirersity. 
^-— Experimental Demonstration of a Law of Fluid Pressure. {Physical Review, Vol III, 
p. 63.) 

On the Absorption of Rdntgen Radiation. {Philosophical Magazine, November, 1897. ) 

Solution and Diflfusion of Certain Metals in Mercury. ( Philosophical Magazine, 5th 

Senes,Vol41,p.2U.) 
——- Changes Produced by Pressure in the Wave-Frequencies of the Series of Emission 
Spectra of Elements. ( University Circulars, No. 130. ) 

and J. F. Mohleb. Effect of Pressure on the Wave-lengths oi Lines in Aro-Spectra of 

Certain Elements. {Astrophysical Journal, Vol III, p. 114, 1896 ; University Circulars, 
No. 123.) 
^-— See J. 8. Ames and L. E. Jewell. 

Hutchinson, C. T. Approximate Formulas for American Wire Guage {Electrical Wwld, 
Vol. XXVI, p. 456, 1895) ;— Design of Electromagnets for Specific Duty {lb., XXIII, 
p. 242, 1894.) 

Tests of the Illumination of the Rotunda in the Building for tlie Library of Congress. 

{Electrical Engineer, No. 476, p. 425, 1897.) 

and E. R. Carichopf. New Method of Deducing the Expression for Electromag- 

neUc Force. {EUctrical World, Vol XXV, p. 220, 1895). 
Jewell, L. E. Dr. Arendt's Spectroscopic Investigation of the Variation of Aqueous 
Vapor in the Atmosphere. {Astrophysical Journal, Vol V,p. 279, 1897.) 

Oxygen in the Sun. {lb., p. 99. ) 

The Coincidence of Solar and Metallic Lines : A Study of the Appearance of Lines 

in the Spectra of the Electric Arc and the Sun. {lb., ^"0/. ///, p. 89. 1896.) 

The Determination of the Relative Quantities of Aqueous Vapor in the Atmosphere 

by Means of the Absorption Lines of the Spectrum. {lb. , Vol IV, p. 324, 1896. ) 

The Spectrum of Mars. {lb.. Vol III, p. 255, 1896. ) 

, J. F. Mohleb and W. J. Humphreys. Note on the Pressure of the "Reversing 

Layer " of the Solar Atmosphere. {lb.. Vol III, p. 138, 1896. ) 

See J. F. Mohler. 

Jones, H. C. On the Cryoscopic Relations of Dilute Solutions of Cane Sugar and Ethyl 
AlcohoL {Philosophical Magazine, 5lh Series, Vol 40, p. 383.) 

On the Solution-Tension of Metals. {Physical Review, Vol. II, p. 81. ) 

Keeler, J. E. On a Lens for Adapting a Visually Corrected Refracting Telescope to 
Photographic Observations with the Spectroscope. {Astrophysical Journal, Vol. I, 
p. 101, 1895.) 

Schmidt's Theory of the Sun. {lb. , p. 178. ) 

The Design of Astronomical Spectroscopes. {lb. p. 248. ) 

The Variable Star 3416 S. Velorum. {lb. p. 262. ) 

Photographic Correcting Lens for Visual Telescopes. {lb., p. 350.) 

The Displacement of Spectral Lines Caused by the Rotation of a Planet. ( lb. , p. 352. ) 

Dr. Pulfrich's Modification of the Littrow Spectroscope. {lb., p. 363.) 

A Spectroscopic Proof of the Meteoric Conslitution of Saturn's Rings. {lb., p. 416.) 

Conditions AflTecting the Form of Lines in the Spectrum of Saturn. {lb.. Vol II, 

p. 63, 1895.) 

Note on the Spectroscopic Proof of the Meteoric Constitution of Saturn's Rings. 

{lb., p. 163.) 

Recent Researches bearing on the Determination of Wave-lengths in the Infra-Red 

Spectrum. ( lb. , Vol III, p. 63, 1896. ) 

Test of the Forty-inch Objective of the Yerkes Observatory, {lb., p. 154.) 

The Detection of the Lines of Water Vapor in the Spectrum of a Planet. {lb.. Vol. 

IV, p. 137.) 

Photographic Studies of the Moon at Paris Observatory. {lb., Vol V, p. 51, 1897.) 

Spectrographic Observations of Mars in 1896-7. {lb., p. 378.) 

On the Mode of Printing Maps of Spectra and Tables of Wave-lengths. {lb.. Vol VI, 

p. 144,1897.) 

The Importance of Astrophysical Research and the Relation of Astrophysics to other 

Physical Sciences. (76. , p. 271. ) 

Reviews : — of Heysinger's Source and Mode of Solar Energy throughout the Universe 

(7ft., Vol. I, p. 268, 1895);— of Beobachtungen angestellt am Astrophysikalischen 
Observatorium in O. Gyalla (76., Vol II, p. 81, 189.")) ;— of Konig's Eln Neues Spec- 
tralphotometer {lb., p. 81) ; — of Kottgcn's Untcrsuc^ung der Spectralen Zusammen- 
setzung verschiedencr Lichtquellen (76., p. 82);— of Jaumann's Bemcrkung zu der 
Abhandlung Qber Lichtemission {lb., p. 241) ;— of Deslandres' Recberches spectrales 
sur I'^toile Altair: Reconnaissance d'un mouvement orbital et d'une atmosphere. 
(76., Vol III, p. 78, 18%); — of Belopolsky's Spectrographische Untersuchuugen des 
Saturnringes (76., p. 79) ;— of Lockyer's On the Photographic Spectrum of the Great 
Nebula in Orion (76., p. 222) ; — of Deslandres' Proposed Methods of Applying the 
Ofaject-Glass Prism to Measurement of Stellar Motions (76., p. 131);— of Lefevre's 



Spectrosoopie and Spectrom€trie, and of Landauer's Die Spectralanalyse {Ih., Vol 
IV, p. 156) ;— of Observatory Atlas of the Moon (76., Vol V,p. 150, 1897). 
Lewis, E. P. The Measurement of Some Standard Wav^Lengths in the Infira-Bed 
Spectra of the Elements. {Astrophysical Jourruil, Vol 11. pp. 1, 106, 1895.) 
Dissertation for the Degree of Doctor of Philosophy in the Johns llopktnt Untvertity. 
Mackknzik, a. S. On the Attraction of Ciystalline and Isotropic Masses at Small Di»> 
tances. {Physical Review, 1894.) 
Dissertation for the Degree of Doctor of Philosophy in the Johns Hopkins University. 

Review of Elements of Theoretical Physics by C. Christiansen. {BuUeiin qf the 

American Mathematical Society, March, 1898. ) 

Mallory, F. See Waidner, C. W. 

Mather, W. T. Velocity of Silver Ions in Aqueous and Alcoholic Solationa. ( (diver- 
sity Circulars, No. 130. ) 

Note on the Volhard Method for the Analysis of Silver. {lb.) 

Mendrnuall, C. R Reviews:— ot Simon's New Photographic Method of Photometry 
and its Use in the Ultra- Violet {Astrophysical Journal, Vol. V,p. 69, 1897) ;— of Pflae- 
gcr's Indices of Refraction of Metals at Different Temperatures {lb., p. 67); -of 
Paschen's Ueber G«setzmSssigkeiten in den Spectren fester K6rper {lb.. Vol Vn, 
p. 221, 1898). 

and F. A. Saunders. Preliminary Note on the Energy Spectrum of a Black Body. 

{Philosophical Magazine, July. 1897 ; University Circulars, No. ISO.) 

Millis, F. E. An Experimental Study of Induction Phenomena in Alternating Current 
Circuits. {Physical Review, Vol III, p. 335; Vol IV, p. 128; Vol V,p. 11, 1897.) 

and U0TCUKI88, U. J. A Galvanometer for Photographing Alternating Comnt 

Curves. {Physical Review, Vol III, p. 49.) 

Mitchell, 8. A. See Poor, C. L. 

MouLKR, J. F. Note on the Refractive Index of Water and Alcohol for Electric Waves. 
{Physical Review, Vol IV, p. 143.) 

The Effect of Pressure on Wave-length. {Astrophysical Journal, VoL IV,p. 175, 1896.) 

Studies in Spectrum Analysis. 

Disserution lor the Degree of Doctor of Philosophy in the Johns Hopkins University. 

and L. E. Jewell. On the Wave-length of some of the Helium Lines in the Vac- 
uum Tube and of Ds in the Sun. {Astrophysical Journal, Vol HI, p. 851, 1896.) 

See W. J. Humphreys and L. E. Jewell. 

More, L. T. On the Changes in Length produced in Iron Wires by Magnetisation. 
{Physical Review, Vol III, p. 21U ; Philosophical Magazine, bth Series, VoL 40, p. 345.) 
Dissertation tor the Degree of Doetor of Philosophy in the Johns Hopkins University. 

Nichols, E. L. Electric Heating in Physical Laboratory Practice. {I^tysieal Beciev, 
Vol I, p. 139.) 

A New Form of Spectrophotometer. (76., Vol II, p. 138.) 

The New Physics Laboratory at Lille. (76. , Vol lU, p. 230.) 

and G. S. Moler. An Apparatus for Generating Oxygen and Hydrogen by Eleo- 

trolysis. {lb.. Vol I, p. 373.) 
and J. A. Clark. The Influence of a Static Charge of Electricity upon the Surfaoe 

Tension of Water. {lb., Vol IV, p. 376.) 

and M. L. Creuore. Studies of the Lime Light (76., VoL II, p. 161.) 

and M. C. Spencer. The Influence of Temperature upon the Transparency of Solo- 

tions. (76., Vol II, Nov. 5.) 
and others. Standard of Light. {Amer. Institute (^Electrical Engineers, VoL Xm, 

p. 133; Electrical World, Vol XXVri,p. 633, 1896.) 
and Franklin, W. S. On the Condition of the Ether Surroanding a Moving Body. 

{Physical Revieiv, Vol I, p. 426.) 
NoRTHRUP, E. F. A Method of Measuring Self-Induction. {Electrical World, No. 8,j». 

245, Feb. 19, 1898) ;— Oscillating Currents and Some of their Phenomena (7^, ApHi- 

May, 1898). 
and others. Some Experiments in Induction with Currents of Hlg^ Frequency at 

Long Distances. 76., Dec. 18 and 25, 1897.) 

and others. Some Observations on the Dielectric Strength of Oils. {lb., Nov. 6, 1897.) 

A Method for Comparing the Values of the Specific Inductive Capacity of a Substance 

under Slowly and Rapidly Changing Fields; Results for Paraflin and Glass. (PM- 

osophical Magazine, Vol XXXIX, 5th Series, Jan., 1895.) 
Dissertation for the Degree of Doetor of Philosophy in the Johns Hopkins Uaiverai^. 

Owens, R. B. A Course of Study in Electrical Engineering {Electrical Engineer, VoL 

XXIV, p. 177, 1897) ;— Electricity in Municipal Engineering (76., Fhb. 8, 1898; Eko- 

trical World, Jan. 29, 1898.) 
and others. Armature Reactions in a Rotary Converter. {American InMiute 9f 

Electrical Engineers, Vol XIV, p. 467.) 
and C. A. Skinner. Test of Closed Coil Arc Dynamo. {Electrical World, Vol XXIV, 

p. 150, 1894 ; American Institute oj ElectriccU Engineers, Vol XI, p. 441.) 
Palmer, A. De F. On the Wave-length of the Ds Helium Line. {Philosaphieal Maga- 
zine, 5th Series, Vol 40, p. 547 ; American Journal qf Science, Nov., 1895.) 
Pressure Coefllcient of Mercury Resistance {American Journal qfSei^mee, VoL IV, Ih. 

19, 1897) ;— Rate of Condensation iu the Steam Jet (76., Ocl, 1896.) 
Perkins, C. A. Outlines of Electricity and Magnetism. {Holt, N. Y., 1896.) 
Hcrt2 Experiments with the Electromagnetic Theory of Light. ( UniversHy Ikienti/k 

Magazine, Knoxville, TVnn., Aug., 1896.) 
Poor, C. L. Observations of the Transit of Mercury. {Astronomi^il Journal, Vol, JOV, 

No. IS, Nov., 1894.) 

Finding-Ephemeris for Comet 1889 V. (76., Vol XV, No. 4, March, 1895.) 

The Reappearance of Comet 1889 V. (76., Vol XVI, No. 4, Jan., 1896.) 

Finding-Ephemeris for Comet 1889 V. (76., No. 15, May, 1896.) 

Note on the Periodic Comet of Brooks and Javelle. (76., No. 20, July, 1896.) 

Comet c. 1896. ( 76. , No. 23, Sepl , 1896. ) 

Finding-Ephemeris for Comet c. 1896. (76., Vol XVII, No. 2, Ocl, 1896, and ^i>t 5, 

Dec, 18 6.) 
The Aberration of Parabolic Mirrors. (76., Vol XVIII, Not. 12 and 18, Dec, 1897; 

Astrophysical Journal, Vol VII, p. 114, 1898.) 
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PooK, a L., and & Alvbkd Mitchell. The ConoATe Grating for Stellar Photography. 

{Attropkjfaieal Jaumalt VoL VU, p. 157, 1898; Man, Not., JL A. 8., VoL LVIII, 
• 1898.) 
PuESTON, EL D. A Graphic Method of Reducing Stars from Mean to Apparent Places. 

( WathingUm, 1896.) 
Determination of the Constant of Aberration from Latitute Observation with the 

Zenith Telescope at Honolulu and at San Francisco (Oku/ and Geodetic Survey, 1896) ; 

— Esublishment of the U. S. Naval Observatory Circle and the Determiiiation of the 

Geographical Position of the Centre of the Oock lioom (76.). 
Disturbances in the Direction of the Plumb-line in the Hawaiian Islands. {American 

Journal of Science, Series 3, Vol. 49, p. 271. ) 
Graphic Reduction of Star Places. {Philosophical Society qf Washington Bulletin, VoL 

JCIII,pp. 163-182.) 
Geodesy. Determination of Latitude Gravity, and the Magnetic Elements at Stations 

io the Hawaiian Islands {Oaasi and Geodetic Survey, 1893) ;— Geodesy. Telegraphic 

Determination of the Force of Gravity at Baltimore, Md. {Ih., 1894). 
Rkbbr, a Theory of Two and Three-phase Motors. {American Institute o/ Electrical 

Engineers, Vol. XT, p. 791.) 
Rosa, E. B. An Electric Curve Tracer. {Physical Review, No. 1, Jan., 1898; Ih., Nov. 

27, Dee. 4, 1897; Electrical Engineer, No. 602, p. 273, Dec. 16, 1897.) 

Self-Inductiun and Capacity. {Electrical World, Vol. XXV, p. 657, 1895.) 

Rowland, A. J. Electrolysis by Electric Railway Return Currents. {Electrical World, 

Vol. XXV, p. 127, 1895). ) 
Bowi^ND, H. A. Electrical Measurement by Alternating Currents. {Philosophical 

Magazine, No. 272, p. 66, Jan., 1898; American Journal of Science, Dec., 1897.) 

Rdntgen Rays {Electrical World, Vol. XXVII, p. 452, 1896.) 

On a Table of Standard Wave-lengths of the Spectral Lines. {Memoirs qf the Amer- 
ican Academy, FW. XII, No. 2. ) 
Preliminary Table of Solar Spectrum Wave-lengths : A Series of Papers {Astrophysi- 

cal Journal, Vol*. I- VII.) 
The Rontgen Ray and its Relation to Physics. {American Institute qf Electrical 

Engineers, Vol. XIII, p. 40^ ) 
, N. R. Cabmichabl and L. J. Brioos. Observations on the Rdntgen Rays. 

{American Journal qf Science, Series 4, VoL I, p. 247 ; Philosophical Magazine, 5th Series, 

VoL 41, p. 381.) 
and C N. Harbison. Arc-Spectrum of Vanadium, Zirconium and Lanthanum. 

{Attrophysieal Journal, Vol. VII, No. 5, pp. 273, 373, 1898.) 
and R. R. Tatnall. The Aro-Spectra of the Elements : Platinum, Osmium, Rho- 
dium, Ruthenium and Palladium. {Astrophysical Journal, VoL II, p. 184, 1895; VoL 

III, p. 286, 1996.) 
Saunobrs, a A. The Velocity of Electric Waves. {Physical Review, VoL III, p. 81. ) 
Saukobrs, F. a. See Mendenhall, C. E. 
Saussurb, R db. Calcui G«om6trique R£gl€. {American Journal qf Mathematics, VoL 

XIX, No. A.) 

Geometry of Fhiids in Motion. {QUholic University Bulletin, April, 1898. ) 

The Geometrical Constitution of Magnetic Fields. ( University Circulars, VoL XVII, 

134, 1898.) 

Graphical Thermodynamics. {American Journal qf Sden^, Series 3, VoL 49, p. 21.) 

SoOTT, C. F. Effect of Temperature on Insulating Material. {Electrical World, VoL 

XXVIII, p. 41, 1896) ;— Electricity in Paper Making {Ib.,p. 274, No. 9, Feb. 26, 1898) ; 

—Monocyclic System {Tb., VoL XXV, p. 306, 1896) ;—Polyphased Transmissions {lb., 

VoL XXIII,pp. 838, 893, 1894) ;— Line Form of Curves of Alternating E. M. F. {lb. 

Vol. XXIV, p, 571, IBH.) 

Rotary Transformers {Electrical Engineer, VoL XXIV, pp. 128, 162, 179, 1897.) 

- Squibb, G. O. Discossion of the Currents in the Branches of a Wheatetone's Bridge, <fcc 

{I^Oosophdeal Magazine, March, 1897.) 
Some Tests of the Magnetic Qualities of Gun-steel. {Journal of U. S. Artillery, OcU, 

1894.) 
^— Experiments with the Polarizing Photo-Chronograph on the Motion of Projectiles. 

( Unioersity Circulars, No. 128.) 
— — See A. C Crehore. 
Tathaix, R. R. The Aro-Spectra of the Elements. 

DisMrtaiion for tb« Deer** of Doetor of Philosophy in tho Johu Hopkins Unireriiey. 
— - See H. A. Rowland. 
Waidkbb, C. W. Review of Physical Properties of X-Rays. {Astrophysical Jdurnal, VoL 

V, p. 282, 19S7.) 
— and F. Malloby. A Comparison of Rowland's Mercury Thermometers with a 
Griffiths* Platinum Thermometer. {Philosophical Magazine, August, 1897 ; University 
Cireulars, No. 130.) 
Wbihb, F. a. Ueber die Hysteresisw&rme bei Eisen in magnetischen Wecbselfeldern. 

{Annalen der Physik und Chemie, No. 7, p. 678, 1897.) 
Whitman, F. P. On the Effect of Heat on the Elastic Limit of Copper Wire. {Ameri- 
can Association for the Advancement qf Science, 1897) ;— On the Relative Brightness of 
Pigments, and Various Sources of Illumination {lb.). 
^— - On the Photometry of Differently Colored Lights and the Flicker Photometer. 

{Physical Review, VoL ni,p. 241 ; Electrical World, VoL XXVII, p. 124, 1896). 
^— The Physical Laboratory of Adelbert College. {Physical Review, VoL II, p. 63.) 
Whitnbt, M., and L. J. Bbigos. An Electrical Method of Determining the Tempera- 
ture of Soils. {D^artment of AgHcuUure, Bulletin No. 7, 1897. ) 

and T. H. Mbans. An Electrical Method of Determining the Soluble Salt Contents 

of Soils. {lb., BulleHn No. S.) 
WoLVY, F. A. On the Influence of Magnetism on Chemical Action. 

I>tsMrt«doB for the Dafrea of Doetor of Philoeophj in the Johns Hopkins University. 
Wood, R. W. Apparatus for Illustrating Potential Gradient {Physical Review, No. 3, 
p. 164, March, 1888) ;— Apparatus for Showing the Conductivity of Gases {lb., No. 3, 
p. 165, March, 1888) ;— A New Form of C/athode Discharge and the Production of 
X-Bays, with some Notea on Diffraction {lb., VoL V,p. 1, July, 1897) ;— Demonstra- 
tion of the Ddppler Effect {lb., VoL IV., p. 480) ;— Experimental I>etermination8 of 



the Temperature in Geissler Tubes {lb., VoL IV, p. 191) ;— Lecture Room Demonstra- 
tion of Orbits of Bodies under the Action of a Central Attraction {lb., VoL IV, p, 
400.) 

Wood, R. W. Demonstration of Caustics {American Journal qf Science, Series 3, VoL 50, 
p. 301. ) 

The X-Ray Arc. {Electrical Engineer, VoL XXIII, p. 444, 1897. ) 

Note on '• Focus Tubes" for producing X-Rays {Philosophical Magazine, 5th Series, 

VoL 41, p. 382) ;-0n a Duplex Mercurial Air-Pump {lb., 5th Series, Vol. 41, p. 378) ; 
—On the Absorption Spectrum of Solutions of Iodine and Bromine above the Criti- 
cal Temperature {lb., 5th Series, VoL 41, p. 423) ;-0n the DissociaUon Degree of some 
Electrolytes at (fi {lb., 5th Series, Vol. 41, />. 117) ;-0n the Duration of the Flash of 
Exploding Oxyhydrogen {lb., 5th Series, VoL 41, p. 120) ;— A Simple Method of Deter^ 
mining the Duration of Torsional Oscillations {lb., 5th Series, VoL 40, p. 806.) 



Photographic Map of the Normal Solar Spectrum, 

MADE BY 

Professor H. A. ROWLAND. 

This series of photographs of the solar spectrum has been made in the Physical Labora- 
tory of the Johns Hopkins University. Several concave gratings, of 6 inches diameter 
and 215<^ feet radius, having 10,000 or 20 000 lines to the inch, were used for the purpose. 
The process of making this map is the well known Rowland method, and is based on the 
property of the concave grating as discovered by Professor Rowland : this property is 
that the spectrum, as photographed in any given order, is normal and of the same scale 
throughout. The focus remains automatically adjusted so that one has only to move the 
instrument to the part of the spectrum required, atMorb the overlying spectra and put in 
the photographic plate. The negatives enlarged have been selected from many hundreds 
taken from different gratings, though three gratings were finally selected for the work. 
The negatives from any given order of spectrum are measured from one standard line to 
another on a dividing engine, so that the constant of the dividing engine is known. The 
scale is made by ruling on a piece of French plate glass having a coating of blackened 
collodio-chloride. The negatives are then clamped to the scale firmly, after being ad- 
Justed into position by the standards. They are next put in the enlarging apparatus * 
and the whole is enlarged from 2>^ to possibly 4 times, so as to make the scale of the map 
about 3 times that of Angstrdm's map. The positives thus made are then figured, and 
negatives are made from them by contact. 
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a f^om wave length 3000 to 3330 
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The plates will be sent by express or mail at the following n«< prices 
Set of ten plates, wave length 3000 to 6950, - - - _ 
Siugle plates, ------____ 



5650 to 6150 
6a')0to6660 
6450 to 6950 
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KXTRA PLATES. 



Two plates have been made of the B and D lines. The latter are 3 inches apart, and 
the former has an extent of about 24 inches. Two enlargements of some of the carbon 
bands flrom the arc electric light have also been made. They show the wouderflU structure 
of these bands, each containing many hundred lines, each one of which is a close double 
or, in some cases, a triple. 

Orders should be addressed to 

The Johns Hopkins Press, Baltimore, Martlard. 
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LIST OF SERIAL PUBLICATIONS. 

I. American Journal of Mathematics. 

This journHl was commenced in 1878, under the editorial direction of 
Profemor Hjlveoter. It Ih now conducted by Professor T. Craig as Editor, 
with the coo[>eration of Professor Simon Newoomb. Nineteen volumes of 
about 400 pages each have been issued, and the twentieth is in progress. 
It appears quarterly. Subscription |5 per year. Single numbers $1.60. 

A very few complete sets remain. These will be sold for one hundred 
dollars per set. 

II. American Chemical Journal. 

This journal was commenced in 1879, with Professor Remsen as Editor. 
Nineteen volumes of about 450 pages each have been issued, and the 
twentieth is in progress. ' Ten numbers are issued yearly. Subscription $4 
per year. Single numbers 50 cents. 

III. American Journal of Philology. 

The publiaition of this journal commenced in 1880, under the editorial 
direction of Professor Gildersleeve. Seventeen volumes of about 570 pages 
each have been issued, and the eighteenth is in progress. It appears four 
times yearly. Subscription $3 |)er volume. Single numbers $1. Only a 
few sets remain in the hands of the editor. 

IV. Studies from the Biological Laboratory. 

The publication of these papers commenced in 1879, under the direction 
of Professor Martin, with the assistance of Professor W. K. Brooks. Four 
volumes of about 500 pages, octavo, and 40 plates each, have been issued. 

V. Studies in Historical and Political Science. 

The publication of these papers was begun in 1882, under the editorial 
direction of Professor H. B. Adams. Fifteen series are now completed and 
the sixteenth series is in progress. Eighteen extra volumes have also been 
issued. Subscription $3 per volume. A set, including the 6fteen regular 
series and the eighteen extra volumes, will be sold for seventy dollars. 

VI. Memoirs from the Biological Laboratory. 

These monographs are issued under the editorial direction of Professor 
W. K. Brooks. Volume IV is in progress. Price for the set of three vol- 
umes twenty-five dollars. 

VII. Johns Hopkins University Circulars. 

The publication of these Circulars began in December, 1879, and 135 
numbers have since been issued. Subscription $1.00 per year. 

VIII. Contributions to Assyriology and Comparative 

Semitic Philology. 

The publication of these papers was begun in 1889. Professor Paul Haupt, 
of the Johns Hopkins University, and Professor Friedrich Delitach, of the 
Univen»ty of Breslau, are the editors. Volume IV is in progress. A set of 
these papers (three volumes) will be sold for $22.50. 

IX. The Johns Hopkins Hospital Reports. 

The«e re|¥>rts are edited by the Faculty of the Johns Hopkins Medical 
School and published for the Johns Hopkins Hospital. Their publication 
was begun in 1S90. Volume VII is in progress. Price $5 per volume. 
The set of seven volumes will be sold for thirtv*five dollars. 



X. The Johns Hopkins Hospital Bulletin. 

The publication of these Bulletins began in 1889. Volume IX is 
progress. They are published monthly. Subscription $1.00 per year. T 
set of nine volumes will be sold for fifteen dollars. 

XI. Modem Language Notes. 

This journal is edited by Professor A. M. Elliott and his sasociateB in 1 
Modern Language Department. It appears monthly. The twelfth Toloi 
is in progress. Subscription $1.50 per year. 

XII. The Journal of Experimental Medicine. 

This journal began publication in 1896. It is edited by Professor W. 
Welch with the cooperation of a number of associates. It appears ux tiD 
yearly. Volume III is in progress. Subscription $5.00 per year. Pr 
of the set of three volumes twenty dollars. 

XIII. American Journal of Insanity. 

This journal is edited by Professor Henry M. Hurd and hb aasoci] 
editors. It appears quarterly. Subscription $5.00 per year. 

XIV. Annual Report, 

Presented by the President to Che Board of Trustees, reviewing the ope 
tions of the University during the past academic year. 

XV. Annual Register, 

Giving the lu>t of the officers and students and containing detailed sta 
ments as to the regulations and work of the University. 

Announcements of the Graduate, Collegiate and Medical Courses 
Instruction are issued yearly and will be sent on application. 



Among the principal separate publications issued by the Johns Hopki 
Press are : — 

Rowland's Photooraph of the Normal Solab Sfbctrum. T 
plates. $20. See page 65. 

A New Critical Editiok of the Hebrew Text of ths Old Tk: 
MENT. Edited by Paul Haupt. Prospectus on application. 

The Teaching of the Apostles (complete fitcsimile edition). • 
Rendel Harris, Editor. 110 pp. and 10 plates. 4to. $5.00. 

Reports of the Maryland Gbolooical Survey. Edited by Pn 
fessor W. B. Clark. 

Geological and Topographical Maps of Baltimobb and Vicn 
ITY. $1.00 each. 

Description of the Johns Hopkins Hospital. J. S. Billinga^ Edltoi 
116 pp., 56 plates. 4to. $7.50. 

Selections from the Early Scottish Poets. By William Hsu 
Browne. 240 pp. 16mo. $1.25. 

The Genus Salpa. By W. E. Brooks. 396 pp. 4ta 57 plates. V^ 

Dissertations for the Degree of Doctor of Philosophy ix ni 
Johns Hopkins University. 



Orders should be mddresaed to the Johns Hopkins Pb0 
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GENERAL STATEMENTS AS TO THE COURSES OF INSTRUCTION. 



he Johns Hopkins University will commence its 
ity -third year of instruction on October 1, 1898. 
work will go forward in these divisions : 
he Graduate department, in which arrange- 
ts are made for the instruction of advanced 
ents in the higher studies of literature and 
ice; 

he Undergraduate or Collegiate department, in 
5h students receive a liberal education leading 
o the degree of Bachelor of Arts ; 
he Medical department, in which students who 
3 already received a liberal education are re- 
ed as candidates for the degree of Doctor of 
iicine, and in which Doctors of Medicine may 
id special courses. 

\ other words, arrangements are made for the 
•action of the following classes : 

Graduate students and other qualified persons 
ring to continue for one or more years their 
ral education, and possibly to become candi- 
s for the degree of Doctor of Philosophy ; 

Graduate students and other qualified persons 
ling to proceed to the degree of Doctor of 
Iicine ; 

Doctors of Medicine who desire to follow 
ial courses of lectures and laboratory work ; 

Undergraduates looking forward to the degree 
tachelor of Arts ; 

Special students who have not received an 
iemic degree and are not candidates for a 
•ee, but who desire to follow special courses of 
:Tiction in literature and science. 
he medical department is open to women ; the 
r departments are not. 

new academic building, called McCoy Hall, in 
memoration of its donor, contains the library 



and the class-rooms in language, literature, history, 
and philosophy. 

Laboratories are provided in Chemistry, Physics, 
Electricity, Geology and Mineralogy, and in the 
Biological Sciences (Anatomy, Physiology, Zoology, 
and Pathology.) 

Seminaries are organized in the Greek, Latin, 
French, German, English, Sanskrit, and Semitic 
languages, and also in History and Political 
Science. There are various scientific associations 
and journal clubs which hold regular meetings. 

The Library contains eighty-five thousand vol- 
umes, part of which are kept in the central reading 
room, while the remainder of the books are dis- 
tributed according to their subjects in the diflferent 
laboratories and seminaries. 

The Library of the Peabody Institute contains 
one hundred and thirty thousand volumes. These 
books are selected with reference to the wants ofi 
scholars. They are well chosen, well arranged, 
well bound, and well catalogued, and are accessible 
daily from nine in the morning until half-past ten 
in the evening. 

The proximity of Baltimore to Washington en- 
ables the students to visit the libraries, museums, 
and scientific foundations of the Capital. 

The academic year extends from the first of 
October to the fifteenth of June. 

The charge for tuition is one hundred and fifty 
dollars per annum in the graduate and under- 
graduate departments, and two hundred dollars in 
the medical department. 

The Annual Register, giving full statements as 
to the regulations and work of the University, and 
separate announcements of the Medical Courses, 
will be sent on application. 
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CandidateB for mdmission must have completed the major and 
minor courses of this University (or their equivalents elsewhere) 
in physics and mathematics, the minor course in chemistry, and 
the course in freehand and instrumental drawing ; and must be 
able to read either French or German. Those who have not had 
all this preparatory training must follow the courses in which they 
are deficient; only one of these may be taken simultaneously 
with the regular work of the course. 

Persons, not college graduates, who wish to complete their pre- 
paration for the work in Applied Electricity, may be admitted to 
the requisite undergraduate courses, on passing an entrance exam- 
ination covering the matriculation requirements in the following 
subjects: mathematics, French or German (first division), English, 
United States history, and the elements of one of the following 
branches of science — chemistry, botany, or physical geography. 
They will then follow for two years the preparatory courses in 
mathematics, physics, chemistry, and drawing referred to above. 

A certificate of proficiency is given to those students who com- 
plete the prescribed course in a satisfactory manner, and who 
possess a knowledge of hoik French and German. 

The course may be stated as follows : 

First Year, 

Applied Electricity. 

Thru lima wetldy, through the year. Dr. Duncan. 

Lectures and examples on so mach of the physical and mathematical 
theory of electricity and magnetism as is considered useful for application. 

Electrical Measurements. 

Twiee weekly, through the year, Mr. Hering. 

Lectures and recitations on the general methods of performing experi- 
ments and conducting tests, in which the fundamental measurements in 
electricity and magnetism and tests of electrical machinery are considered. 

Electrical Seminary. 

Weekly, through the year. Di^ Duncan, Mr. Herino, and Mr. Geeb. 

At these meetings the students of both classes review current electrical 
literature and pret^ent carefully prepared papers upon special topics in con- 
nection with their studies or their laboratory work. 

Mechanics of Engineering. 

Twice weekly, through the year, Mr. Geeb. 

Lectures and problems upon the strength of engineering materials, kine- 
matics of machinery, and machine design, with especial reference to struc- 
tural strength, arrangement, and utility of electrical machinery. 

Mechanical Drawing. 
Six hours weekly, through the year, Mr. Geer. 

Machine sketches, precise representation, and detail drawing of electrical 
machinery. Kinematical problems solved graphically and machine parts 
inserted. Shop drawings of machine details from original designs. Tracing 
and blue-printing. 

Laboratory Work. 

Nine hours wukly. Dr. Duncan, Mr. Herino, and Mr. Whitehead. 

Exercises are given in fundamental experiments: the measurement of 
electro-motive force, current, resistance, self and mutual induction, capacity, 
hysteresis, permeability, etc., tests of batteries, dynamos, motors, incandes- 
cent and arc lamps, etc. The work is largely individual, and the character 
and grade of the work given to the student is determined by his qualifi- 
cations. 

Second Year. 

Applied Electricity. 
Twice weekly, through the year. Dr. Duncan. 

Theory and design of dynamos and motors, transmission of energy, elec- 
tric traction, telephone and telegraph, alternating apparatus, etc 



Electrical Seminary. 

Weekly, through the year. Dr. Duncan, Mr. Hering, and Mr. Oeer. 

Steam and Hydraulic Engineering. 
Three times weekly, through the year, Mr. Geeb. 

Lectures and examples upon steam engines and other heat motors (Fall 
term); steam boilers and accessories (Winter term); water power, water 
motors, and pumps (Spring term). 

Central Station Equipment. 

Twiee weekly, second half^ear, Mr. Hering. 

Lectures and examples on the design, equipment and testing of electrical 
power stations, illustrated by personal inspection of large plants in operation 
and under construction. 

Electro-chemistry and Electro-metallurgy. 
About twenty lectures, second half-year. Dr. H. C. Jones. 

Lectures on the wandering velocities of the ions, conductivity of solations 
of electrolytes, calculation of the electromotive force of elements, and the 
more important methods employed in electro- metallurgy. 

Theory of Alternating Current Machinery. 
Twice weekly, through the year, Mr. Whitehead. 

Lectures and examples on the applications of the theory of alternating 
currents to the design and construction of apparatus. 

Mechanical Drawing. 

Six hours weekly, through the year, Mr. Geer. 

Design and arrangement of parts, assembly and detail drawings of spe- 
cial problems as assigned during the first part of the year, and of dynamoi 
and Central Stations, etc., prepared largely from the original designs of the 
students. 

Laboratory Work. 

Dr. Duncan, Mr. Herino, Mr. Geer, and Mr. Whitehkad. 

The students are given original problems to work oat in the laboratory, 
and experiments and investigations in alternating currents and transmission 
plants form an important part of the work. Encouragement will be gi?en 
for the undertaking of original research. 

Some time is devoted to work in steam engineering, including indicator 
practice, standardizing apparatus, calorimetry, hydraulics, etc. ; and engine 
and boiler trials and tests of the University power plant are made. 



CHEMISTRY. 

The courses in Chemistry are intended to meet the wants (1) 
of graduate students who make Chemistry their specialty, or who 
select it as one of their subordinate subjects for the d^ree of 
Doctor of Philosophy ; and (2) of undergraduate students who 
study Chemistry for general training. The first and second yean' 
courses cover the ground of General Chemistry, as far as it is 
possible to do so in the time occupied. Together they form the 
full course designed for undergraduates. Graduates, including 
those who intend to enter the Medical School, who have not done 
an equivalent amount of work, will follow such parts of these 
courses as may seem desirable. 

Advanced Work for Graduate Students. 

Laboratory, 

Under the direction of Professors Remsek and Morse. Daily, 
except Saturday, from 9 a. m, to 6 p. m. 

The work will consist in a thorough study of analytic methods^ in makiiig 
typical preparations especially of compounds of carbon, and in canying oa 
investigations. 
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LecbartB, 

(a) Selected Topics, by Professor Remsen. Twice weekly ^ until 
Chridmas* 

(ft) Compounds of Carbon, by Professor Remsen. Four to five 
times weekly, from January 1 to the end of the year, 

(c) Analytic Methods and Inorganic Chemistry, by Professor 
Morse. Once weekly, through the year. 

(d) Physical Chemistry, by Dr. Jones. Twice weekly, through 
the year, 

(e) Historical Topics, under the direction of the Professor of 

Chemistry, by advanced students. About twelve lectures, second 

half-year. 

This work, while serying to familiarize students with chemical literature, 
is intended to aid them in acquiring the art of presenting subjects in the 
form of lectures before audiences. All those who intend to become teachers 
of Chemistrj are expected to take active part in the work. 

(/) Journal Meetings, — The instructors and advanced students 

will meet weekly, on Saturdays from 9 to 10.30 a. m., and at such 

other hours as may be appointed, for the purpose of hearing 

reports on the principal articles contained in the joumak of 

Chemistry. 

The reports are furnished in turn by all who attend the meetings. The 
journals read and regularly reported on are : Annalen der Chemie, Berichte 
der dentschen chemischen Qesellschaft, Journal of the Chemical Society 
(London), Journal fiir praktische Chemie, Zeitschrifit filr analytische 
Chemie, Zeitschrift fur physikalische Chemie, American Chemical Journal, 
Journal of the Society of Chemical Industry, Bulletin de la Soci^t4 chim- 
ique. Annates de Chimie et de Physique, Zeitschrift fur anorganische 
Chemie, and occasionally others. " 



Collegiate Courses. 

First Year (JiRnor) Course, 

(a) Introduction to Ceneral Chemistry. 

Lectures cmd reeUatiaiu, four hours weekly, through the year, by Professor 
RsMSEN, Professor Benouf, and Dr. Gilpin. 

(ft) Laboratory Work. 

Five to six hours weetdy, through the year, under the direction of Professor 
Bkkouf and Dr. Gilpin. 

No previous knowledge of chemistry is required. The class-room work 
is based on Bemsen's Chemistry (Briefer Course), and covers the field of 
inorganic chemistry, as far as possible. The last twenty class-room exercises 
give a sketch of organic chemistry, particularly for the benefit of those 
students whose study of chemistry is confined to the minor course. In the 
btboratory the student repeats the experiments performed in the class-room, 
and, in addition, has some practice in simple qualitative and quantitative 
analysis. Each student is required to keep a note-book of his work. 



Second Year (Major) Course, 

(a) Advanced Inorganic Chemistry. 

Lectures and reeOations, four hours weekly, until Christmas, by Professor 
Benouf. 

(ft) Chemistry of the Compounds of Carbon. 

Lectures and reeiiations,four hours weddy,from January I to the end of the year, 
by Professor MoBSS. 

(c) Laboratory Work. 

J^ to six hours ulUkly, through the year, under the direction of Professor 

BSNOUF. 

The clflM-room work in inorganic chemistry, in the major course, is con- 
fined to a study of the metallic elements and to analytical chemistry. The 



laboratory work until January is systematic qualitative analysis; from 
January to the end of the year, the making of inorganic and organic prepa- 
rations. The compounds to be made are so chosen that the student may 
become acquainted with as many classes and methods as possible. 



GEOLOGY. 



The instruction in Geology is under the direction of Dr. Wm. 
Bullock Clark, Professor of Organic Geology, assisted by Dr. 
Harry Fielding Reid, Associate Professor of Geological Phys- 
ics, Dr. Edward B. Mathews, Associate in Mineralogy and 
Petrography, Mr. Oliver L. Fassig, Instructor in Climatology, 
and Dr. George B. Shattuck, Instructor in Physiographic Ge- 
ology. Dr. Charles L. Poor, Associate Professor of Astronomy, 
will give a course upon Exploratory Surveying, in conjunction 
with Dr. Reid, and Mr. Geer, Associate in Mechanical Engi- 
neering, will offer a course in map drawing and coloring. 

An important course of lectures will be given by Mr. Bailet 
Willis, of the United States Geological Survey, Lecturer on 
Stratigraphic and Structural Geology, and a briefer course by 
Professor Cleveland Abbe, of the United States Weather 
Bureau, Lecturer on Meteorology. 

The George Huntington Williams Memorial Lectureship upon 
the Principles of Geology was inaugurated during the session of 
1896-'97 by Sir Archibald Geikie, Director-General of the 
Geological Surveys of Great Britain and Ireland. It is expected 
that the second course of lectures will be given during the coming 
session. 

Courses are o^ered both to graduate and undergraduate 
students. 

In the case of graduate students, the work is arranged to meet 
the wants (1) of those who desire to make Geology their principal 
subject for the degree of Doctor of Philosophy, and (2) of those 
who wish to select certain courses in Geology for one or both of 
their subordinate subjects, the major subject being taken in another 
department Special arrangements may also be made by gradu- 
ate students whose time is limited, or who desire to devote their 
attention to particular courses without reference to a degree. 

In the case of undergraduate students. Geology may be taken 
either as one of the major or as one of the minor courses for the 
degree of Bachelor of Arts. 

The courses in Geology consist of lectures, laboratory and field 
work, and conferences upon topics of current literature. Great 
importance is attached to laboratory training as a part of the 
geological course, and facilities are given for daily work from 9 
a. m. to 5 p. m. 

Lecture Courses. 

1. General Geology, by Professor Clark and Dr. Shattuck. 
Four times weekly, 

2. Paleontology, by Professor Clark. Twice weekly, 

3. Historical Geology, by Professor Clark. Twice weekly, 

4. Experimental Geology, by Associate Professor Reid. Twice 
weekly, first half-year, 

5. Geological Physics, by Associate Professor Reid. Twice 
weekly, second half-year, 

6. Exploratory Surveying, by Associate Professors Poor and 
Reid. Twice weekly, for one-third year, 

7. General Mineralogy, by Dr. Mathews. Four times weekly. 
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8. Advanced Mineralogy, by Dr. Mathews. Three times 
weekly. 

9. Petrography, by Dr. Mathews. Three times weekly. 

10. Climatology, by Mr. Fassig. Iwice weekly for one-third 
year. 

11. Physiographic Geology, by Dr. Shattuck. Twice weekly 
for one-third year. 

12. Greological Drawing, by Mr. Geer. Once weekly. 

13. Stratigraphic and Structural Geology, by Mr. Willis. Twice 
weekly for one-third year. 

14. Meteorology, by Professor Abbe. 

15. Principles of Geology. (The George Huntington Williams 
Memorial Lectureship.) 

These lectures will be aoDounced later. 

Laboratory Work. 

Laboratory courses are arranged to accompany the lectures, 
while advanced or special students will be given the opportunity 
to carry on fuller investigations upon either described or new 
materials. 

Conferences and Student Lectures. 

In order that the advanced students may be kept in touch with 
the most recent investigations in the science, conferences are held 
at which the leading journals in geology are reviewed by the 
students under the direction of the instructors. The conferences 
take place bi-weekly. 

Li order that the advanced students may also have the expe- 
rience necessary for the successful preparation and delivery of 
claas-room lectures, a course upon some phase of geology is 
arranged, a special topic being assigned to each student. The 
lectures take place bi-weekly, alternating with the conferences. 

Field Work. 

The area of the State of Maryland includes, notwithstanding 
its comparatively small size, a remarkable sequence of geological 
formations. The ancient rocks of the earth's crust, as well as 
those still in the process of deposition, are found, while between 
these wide limits there is hardly a geological epoch which is not 
represented. As a result, most excellent facilities are afforded for 
a study of the various geological horizons. 

Geological Camp. 

Arrangements are made annually for a geological encampment 
of several weeks after the close of the classroom lectures at the 
University. 

Geological Laboratory anu Library. 

The Geological Laboratory is situated in Hopkins Hall, and 
comprises over thirty rooms, large and small. Here are placed 
the library, apparatus and collections, which are accessible to the 
student daily from 9 a. m. to 5 p. m. 

Li accordance with the custom of the University, those books 

relating to the work of the Geological Department are given into 

its charge, the books of general reference being retained in the 

University Library. 

The general library of the Geological DepartmeDt contains a good rep- 
resentation of the leading journals and works of reference upon geological 
subjects. It is greatly enriched by the special Williams, Lewis and Abbe 



libraries. Extensive series of topographical and geological maps likewise 
form a portion of the library, and these are constantly increasing in number. 

Apparatus and Collections. 

The collections of the Department consist primarily of a large 
amount of important material brought together from Maryland 
and adjacent States. It represents all the horizons of the State, 
being especially rich in crystalline rocks, and in Cretaceous and 
Tertiary fossils. Some of this material has been already described 
while much awaits further study. 

Among the most important of the special collections are : 

The Williams collection of rocks and minerals, the Lewis collection of 
rocks and thin sections, the Krantz collection of fossils, the Hill collectioD 
of rocks and characteristic fossils from the Cretaceous formations of Texas, 
and the Sturtz, the Lehmann, and the Allen collections. 

State Scientific Bureaus Connected with thb 
Geological Department. 

Two scientific bureaus, established by the Legislature and 
maintained at the expense of the State, are carried on in connec- 
tion with the Geological Department. They are the lifarylaDd 
Geological and Economic Survey, and the Maryland State 
Weather Service. Professor Clark is in charge of both of these 
organizations, which are concerned with a study of the geology 
and physical features of the State of Maryland. A sum of $27,000 
annually is appropriated by the State for these bureaus. 



BIOLOGY. 



The courses in Biology are designed (1) for students who wish 
to make Zoology or Animal Physiology a subject of advanced 
study and research, or the principal or a subordinate subject for 
the degree of Doctor of Philosophy ; (2) for graduates in medicine 
who desire a laboratory course in Physiology ; (3) for undergrada- 
ates who desire some knowledge of the biological sciences as part 
of a liberal education ; and (4) for undergraduates who desire to 
prepare themselves for the study of medicine. 

The biological laboratory will be open daily during the session, 
except on Saturdays, from 9 a. m. to 5 p. m. The work goes for- 
ward under the direction of Professors Brooeis and Howell, and 
Dr. Andrews, Dr. Dreyer, Dr. Barton, and Dr. Johnson. 

The marine laboratory is open for part of the year at some place 
on the sea-shore selected on account of its naturaLadvantages for 
out-of-door study of animal life, and for the selection of material 
for original research in zoology, comparative anatomy, and embry- 
ology. 

Graduate Courses. 

For advanced students : 
1. Professor Brooks will conduct the following courses : 
Principles of Zoology. 

Weekly y from January 1 to April 1. 
Principles of Science. 

A course of lectures, on the principles of science as illostrated by zoologj, 
in October and November. 

Advanced lectures in Zoology, by instructors and fellows. 
Weekly^from January 1 to April I. 



July, 1898.] 



UNIVEMSITY CIRCULARS. 



73 



Zoological Journal Club. 

Weekly, to April 1. 

Zoological Seminary. 

Weekly, Jroia the beginning of the session urUU April 1. 

Marine Zoology. 
DaHy, in June and JiUy, 

2. Professor Howell will conduct the following courses : 
Animal Physiology. 

Fovr times tseeldy, throughout the year, with twelve weeks of laboratory work, 
five hours a week. 

This coane is designed for the students in the medical school, but it, or 
an equivalent, will be required of students taking o^raduate work in animal 
physiology as a subsidiary subject for the Ph. D. degree. 

Physiological Seminary. 
Weekly, throughout the year. 

Physiological Journal Club. 

Weekly, throughout the year, for the disetusion of the current journals. 

Advanced laboratory work in Physiology (methods of demon- 
stration and research). 

Arranged for those who have completed the elementary course in animal 
physiology. The work is done individually and not in class. 

3. Dr. Andrews will conduct a course in Embryology during the 
winter. 

4. Dr. Johnson will conduct the following courses : 

The Comparative Morphology of the Vegetable Kingdom. 
TSffiee ioeei(/y, throughout the year. 

Botanical Seminary. 
Twenty meetings during the year. 

Herbaria, 

Captain John Donnell Smith, of Baltimore, has kindly con- 
sented to allow students to avail themselves of the opportunities 
ofiered in his private herbarium, which includes some 78,000 
sheets of specimens from all parts of the world, and which is 
eepecially rich in its representation of the Flora of the United 
States and of the American tropics. He has also offered to 
special students the privilege of consulting his extensive botani- 
cal library. 

Students of Botany have access also to the Schimper collection 
of European phanerogams, the Fitzgerald collection of mosses, 
and the local collection of the Baltimore Naturalists' Field Club. 

Library Faeilities. 

The laboratory contains a library supplied with standard biological works 
and complete sets of the more important journals. 

The general library of the University receives all the chief journals of 
general science, and the transactions of the leading learned societies of the 
world. 

The library of the Peabody Institute, within five minutes' walk of the 
University, contains complete sets of many of the chief biological journals, 
of the proceedings of learned societies, and other works of reference. 

In the libraries of the Medical and Chirurgical Faculty of Maryland and 
the Johns Hopkins Hospital a large number of me<lical periodicals are 
accessible to members of the University. 

Publications. 

The University Circulars provide for the prompt publication of abstracts 
of researches or parts of researches as soon as they are completed and ready 
for publication, and one number of the Circulars ip, each year, devoted to 
notes from the laboratory. 

The Studies from the Biological Laboratory have provided, in the past, 
for the pablication of researches which have not required elaborate illus- 
trations. 



From time to time more extensive and elaborate memoirs have been 
issued by the University Press in a series of illustrated quarto Memoirs. 

Collegiate Instruction. 

The regular undergraduate instruction in normal biology ex- 
tends over two years. The first year constitutes a minor course 
and may be taken separately. 

Special students, who are not graduates or matriculates, may 
enter the courses for undergraduates, on giving satisfactory evi- 
dence of fitness. 

In addition to valuable training of the powers of observation 
and thought, the courses in Biology present the science of life in 
its most fundamental aspects, and thus serve as a basis for the 
study of the phenomena of human existence dealt with in History, 
Political Economy, Psychology, and Ethics. They are open to all 
students, no previous training being required ; and they will be 
found useful to those looking forward to a career in the ministry, 
to those designing to enter the medical profession, and to all who 
are interested in Natural History. In addition to the regular 
courses, the excursions of the Naturalists' Field Club, which are 
open to all, afford opportunities for a less formal study of Nature. 

Minor Course. 

(Required of all who wish to enter the medical school.) 

General Biology. 

Five to six hours laboratory work and four lectures and exercises weekly, through 
the year. Associate Professor Andrews, with the aid of Dr. Barton and 
laboratory assistants. 

In the laboratory, the student studies, with the aid of the microscope and 
dissections, the life-history and structure of certain animals and plants; 
the skeletons of man and animals; the development of the frog and the 
fowl ; and the elements of systematic botany. In the lecture room, funda- 
mental facts and laws are emphasized. 

Major Course. 

This course is designed for those having special interest in some 
branch of Biology. 

Five to six hours laboratory work and four lectures or exercises weekly , through 
the year. 

1. Zoology. 

Till January 1. Professor B^iooKS. 

2. Animal Physiology and Histology. 

From January 1 till April 1. Dr. Dreter. 

3. Embryology. 

From April I to the end of the session. Associate Professor Andrews. 

Elective Course. 
Zoology. 

TtDo hours weekly, through the year. Professor Brooks and Associate Pro* 
fessor Andrewr. 

This is an elementary course to be taken without previous training. It 
includes excursions, collecting, use of the microscope, and dissection, with 
a general survey of the groups of animals. 

It varies according to the needs of the students. 

Elements of Botany. 

An introduction to systematic Botany, given by Dr. Barton in April 
and May, is open to any student, without previous training, as an equiva- 
lent of part of the course in free-hand drawing. 
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GREEK. 
Greek Seminary. 

Professor Gildersleeve will conduct the;Greek Seminary, the 
plan of which is based on the continuous study of some leading 
author or some special department of literature. 

The Seminary consists of the director, fellows, and scholars, and 
such advanced students as shall satisfy the director of their fitness 
for an active participation in the work by an essay, a critical 
exercise, or some similar test of attainments and capacity. All 
graduate students, however, may have the privilege of attending 
the course. 

During the next academic year the study of Aristophanes and 
the Old Attic Comedy will constitute the chief occupation of the 
members. There will be two meetings a week during the entire 
session, chiefly for the criticism and interpretation of the author, 
but auxiliary studies in the literary and political history of the 
period will also find place in the plan of the Seminary. 

Advanced and Graduate Courses. 

1. Professor Gildersleeve will also conduct a course of Practical 
Exercises' in Cheeky consisting chiefly in translation at dictation 
from Greek into English, and English into Greek, two meetings 
a week from the beginning of the session to the first of January. 

2. He will give a series of Readings in Aischylos, Sophokles, 
and Euripides f once a week after January 1. 

3. He will lecture once a week, during the session, on select 
chapters of Cheek Syntax and Cheek Style, 

Arrangements will be made for the competent guidance of the 
private reading of advanced students ; and a course of lectures 
on Cheek Metres, with practical exercises, will be conducted by 
Associate Professor C. W. E. Miller. 

The schedule given above is subject to additions and modi- 
cations. 

The stadent should be provided with fiergk's or Meineke's complete 
text, von Velsen's critical edition so far as ibsued, and Kock's editions of 
the Knights, Clouds (translated by Humphreys), Birds, and Progs, and 
Starkie's Wasps (Macmillan). 

It is also desirable that the students should possess some edition of the 
Fraffmenta Oomicorum Oraecorum, if possible Kock^s, or, if that should be 
too expensive (48 marks), Meineke's smaller edition of the fragments, and 
for the study of the period, Thukydides, Xenophon's Memorabilia and 
Hellenika, and Plutarch's Lives of Perikles and Alkibiades. 

Undergraduate Courses. 

For Candidates for Matriculation, 

Homer, Iliad (book vi) ; Herodotos (book vii) ; Sight Reading ; 
Prose Composition. 
Three hours vouJdy, through the year. Associate Professor Miller. 

Minor Course, 

Xenophon, Oikonomikos, 

Three hours weeklyy first half-year. Associate Professor Sfiekeb. 

Private Reading : Plato, Apology. 

Ljsias, EpUaphios ; Euripides (one play). 

Thru hours weekly^ second half-year. Associate Professor Spieeer. 

Private Reading : Homer, Odyssey (books i, ix, x). 

Prose Composition. 

Weekly, through Uie year. Associate PFofeesor Sfieker. 



Major Course. 
Plato, Protagoras. 

Three hours wekly, first haif-year: Associate Professor 8fixk£B. 

Private Reading : Aischylos (one play). 

Selections from the elegiac, melic, and iambic poets; Sophokles 

(one play). 
Three hours toeekly, second half-year. Associate Professor Spie3LEB. 

Private Reading : Aristophanes (one play). 

Prose Composition. 

Weekly, through the year. Associate Professor Sfieker. 

Elective Course. 

Lucian, Vera Historia ; Letter of James. 

Tvo hours weekly ^ first half -year. Associate Professor Sfieker. 



LATIN. 



Latin Seminary. 

Professor Warben will conduct the Latin Seminary. During 

the next academic year, the Orations and Letters of Cicero will 

form the centre of work. There will be two meetings a week 

during the entire session devoted to interpretation, to various 

auxiliary studies, and to the presentation of papers prepared by 

the members of the seminary. Analyses will be given of the more 

important orations. The letters will be taken up chronologically 

and in separate groups, and particular attention will be paid to 

the style of the letters of Cicero's correspondents. 

Students are advised to provide themselves in advance with the Tenbner 
edition of Cicero, edited by C. F. W. Muller (Part II, vols. 1, 2, and 3, con- 
tain the Orations, Part III, vols. 1 and 2, the Letters) ; and (for course 2 
mentioned below) with F. Marx, Incerti Anctoris de ratione dioendi ad C. 
Herennium Libri IV (Teubner). 

Advanced and Graduate Courses. 

1. During the first half-year. Professor Warren will give a 
course of weekly lectures on subjects intimately connected with 
the work of the Seminary, such as the rise and decline of Roman 
Oratory, and the study of Rhetoric among the Romans. 

2. During the first half-year, Professor Warren will also read 
with a class once a week the rhetorical treatise entitled ad C. 
Herennium libri IV. 

3. Throughout the year he will lecture once a week on the 
Roman Forum and the Imperial Fora. 

4. A Journal Club will meet regularly to report on current 
philological periodicals containing articles of interest to LatinistB. 

5. Associate Professor Kirby F. Smith will conduct throughout 
the year a course of practical exercises in Latin, consisting chiefly 
in translation at dictation from Latin into English and from 
English into Latin. 

6. The subject of the Pro-Seminary to be conducted by Asbo- 
ciate Professor Smith will be determined later. 

7. A reading class will meet regularly once a week throughout 
the year, for rapid reading of Cicero in connection with the semi- 
nary work. 

8. During the second half-year Dr. H. L. Wilson will give a 
course in the Silvae of Statins once a week. 

The schedule above given is subject to additions and modifi- 
cations. 
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Undergraduate Courses. 

For Candidates f(yr Mairiculaiion. 

\ (selected Letters) ; Sallust, Catiline, 
hours weekly, first half-year. Dr. Wilson. 

Heroides; Vergil, Oeorgics (selections). 
hours weekly f second half-year. Dr. Wilson. 

CompoeitioD. 

^y, through the year. Dr. Wilson. 

Minor Course. 
(two books). 
« hours weekly y first half -year. Dr. Wiu«)N. 

be Reading : Caesar, Bellum Civile (book i) ; Suetonius, 

iugustua. 

)e (selections). 

je hours weekly y second half-year. Dr. Wilson. 

te Reading: Horace, Ars Poetica; Vergil, Aeneid (books 
X, xii). 

ry of Roman Literature (with reading of selected passages). 

Uy^ through the year. Associate Professor Smith. 

•"or students in Group VI, as a bubstitute for Prose Composition.] 

Composition. 
kly, through the year. Dr. WiUBON. 

Major Course. 
lal; Pliny, 
se hours weekly, firsi half-year. ARsociate Professor Smith. 

te Reading: Quintilian (book x) ; Lucan (book vii). 

ce (one play) ; Plautus (one play). 

!e hours weekly, second ha/f-^ear. Associate Professor Smith. 

te Reading: Plautus, Miles Oloriosus, 

Composition. 
kly, through the year. Associate Professor Smith. 

Elective Course. 

iouB from Tacitus. 
hours weekly, second half-year. Associate Professor Smith. 

9 course is designed primarily for students of the third year, whose 
edge of the language is somewhat advanced. It is proposed to read 
y selections from the Annals and Histories of Tacitus. 

! nndergraduate courses in Latin vary somewhat according to the 
of studies .chosen, and the works which are read differ year by year, 
is intended that every student shall gain as wide a knowledge of the 
are, and as intelligent an appreciation of those authors most typical 
» great representative departments and periods of Roman life and 
bt, as is possible within the time at his command. 
! authors prescribed for private reading are chosen either as supple- 
Qg the work of the class-room, or as leading the student into paths 
otherwise he would be obliged to leave unexplored, 
t importance of Latin prose composition is insisted upon as the best 
lost efBcient method of acquiring that knowledge of the underlying 
pies of the language, without which an intelligent appreciation of the 
.ure is impossible. 



ORIENTAL SEMINARY. 



Biblical Philology. 

ritical Interpretation of Selected Chapters of the Authorized 

irsion. 

fesBor Hauft. Tuesday, 5 p. m. 



2. Historical Geography of Palestine. 

Dr. Johnston. Friday, 10 a. m., during the second half-year, 

3. History of Egypt. 

Dr. Johnston. Friday, 10 a. m., during the first half-year. 

4. Elementary Hebrew. 

Professor Hauft. Wednesday, 3-6 p. m. 

5. Hebrew (Second Year's Course) : Interpretation of the Book 
of Genesis. 

Professor Hauft. Monday, bp.m. 

6. Exercises in Reading Hebrew at Sight. 
Dr. Johnston. Weekly, through the year. 

7. Hebrew Prose Composition. 
Professor Hauft. Tuesday, 3.30 p. m. 

8. Comparative Semitic Grammar. 
Professor Hauft. Afonday, Zp.m. 

9. Hebrew (Advanced Course) : Critical Interpretation of the 
Book of Job. 

Professor Hauft. Monday, 4 p. m. 

10. Post-Biblical Hebrew (Selections from the Mishnah and the 
Talmud). 

Mr. Bosenau. Weekly, through the year. 

11. Biblical Aramaic: Interpretation of the Aramaic portions of 
the Book of Ezra. 

Professor Hauft. Wednesday, 5 p. m., during the first half-year, 

Syriac and Ethiopic. 

12. Syriac (Roediger's Chrestomathy). 
Dr. Johnston. Weekly, through the year. 

13. Ethiopic. 

Professor Hauft. Tuesday, 4 p, m., during the second half-year. 

Arabic. 

14. Arabic for Beginners. 

Dr. Johnston. Weekly, through (A« year. 

15. Selected Suras of the Koran. 
Dr. Johnston. Weekly, thrtAigh the year. 

16. Arabic Prose Composition. 
Professor Hauft. Tuesday, 3-3.30 p. m. 

Assyriology. 

17. Assyrian for Beginners. 

Dr. Johnston. Two hours weekly, through (he year. 

18. Epistolary Literature of the Assyrians and Babylonians. 
Dr. Johnston. Weekly^ through the year. 

19. Sumerian : Selected Bilingual Hymns and Incantations. 
Professor Hauft. Tuesday, 4 p. m., during the first half-year. 



SANSKRIT AND COMPARATIVE PHILOLOGY. 



The following courses, in charge of Professor Bloomfield, 
may be stated under two heads : 

A. Indo-Iranian Languages. 

1. Vedic Seminary : Hymns of the Rig- Veda, in the light of 
general Vedic criticism. 

Weekly (\\ hours), through the year. 

Under the methods of Vedic study pursued in this Seminary absohite 
restriction to any single Vedic document is precluded. The Vedas are 
studied as a unit : no conception or expression of a single text is regarded 
as satisfactorily understood, until it is tested in the light of the related con- 
ceptions in other parts of the Vedic literature. The hymns selected will 
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bear upon the moRt representative mythological and religious ideas of the 
earliest Vedic writings. 

2. The language and literature of the A vesta, the Zoroastrian 

bible : advanced course. 
Weekly, thrtrngh the year. 

3. The drama ^akuntala, with an introduction to the Prakrit 
dialect o£ the dramas. 

Weekly, through the year. 

4. Selections from the Hitopade9a, and the law-book of Manu 
(second year's course in classical Sanskrit). 

Weekly, first half-year. 

5. The elements of Vedic Philology: Vedic grammar and 
selected easy hymns. 

Weekly, teoond half-year. 

6. Beginner's course in Sanskrit : grammar and interpretation 
of an easy text. 

Tudce weekly, through the year. 

B, Linguistic Science and Comparative Orammar of the Indo- 
European Languages. 

7. The Elements of Linguistic Science, with an introductory 
account of the Ethnology of the Indo-European peoples. 

Weekly, through the year, 

8. The elements of Phonetics. 

Weekly, first half-year, 

9. Comparative Grammar of Greek, Latin, German, and San- 
skrit. The history of the vowels, and their a6^ti(-relations. 

Weekly, through the year. 

10. The Lithuanian Language and Literature: advanced 
course. 

Weekly, through the year. 

No knowledge of Sanskrit is required for any of the courses under B. 
Coarse 7 sketches briefly the history of the science of language ; presents a 
concise account of the ethnological history of the Indo-European (Aryan) 
peoples; deals with the fundamental questions of growth and change in 
language; and finally treats of the origin of language. Course 8, oflfered for 
the first time in this department, will be carried on in practical conferences, 
for the purpose of familiarizing students of language and philology in genera] 
with the nature of spoken sounds. Course 9 is intended as an introduction 
into the most elementary methods and results of the comparative grammar 
of the more important Indo-European languages. 



ENGLISH. 



A. 
Professor Bright will conduct the following courses : 

I. 
English Seminary. 

Graduate students are admitted to the Seminary as soon as 
they have satisfied initial requirements for independent research. 
The discipline of the Seminary is designed to impart training 
in scholarly methods of dealing with literary and linguistic 
problems. Study and investigation are bestowed upon selected 
periods of literary history, upon departments of literature extend- 
ing through successive periods, and upon the works of important 
writers, separately or in groups. Usually there is a change of 
subject each half-year. 

The following subjects are announced for the academic year 
beginning October 1, 1898: (a) English Dramatic Literature 



before Shakespeare (first half-year) ; (b) The Prose Literature of 
the Anglo-Saxon Period (second half year). 

The meetings of the Seminary will occupy four hours a week. 
Tuesday and Thursday, 3-6 p. m. 

II. 

Lectures on the History of the English Language. Tuesday, 

12 m. and Wednesday, A p. m., first half-year ; Wednesday, 4 p. w., 

second half-year. 

III. 

The Interpretation of Texts : (a) The Poems of Shakespeare. 
Thursday, 12 m., first half-year ; (b) The Ormulum, King Horn, 
and Havelok the Dane. Tuesday and Thursday, 12 m., second 
half-year. 

IV. 

The English Journal Club (fortnightly, two hours), for reports 
on the current journals, reviews of new books, and the presenta- 
tion and discussion of original papers on linguistic and literary 
subjects. 

V. 

An introductory course in Anglo-Saxon, with Bright's Anglo- 
Saxon Reader as the text-book. Monday and Wednesday, 12 m. 

B. 

Professor Browne will give the following courses in English 
Literature : 

VI. 

A general course covering the whole field, from the 7th to the 
19th century. The study, of course, is synoptical ; but emphasis 
is laid upon the chief writers and most important periods. Mor- 
ley's Manual (Tyler's edition) is used as a text-book. Wednesday 
and Thursday, 1 p. m. 

VII. 

A course in the writers of the 12th, 13th, and 14th centuries 
(from the Peterborough Chronicle to Chaucer). The texts are 
read from Morris and Skeat's Specitnens, the students beginning 
with the easier and proceeding to the more difficult. In addition 
to the knowledge thus acquired of an interesting and formative 
period of our literature, this introduction to the early forms of 
the language will be found a helpful prodromus to the study of 
Anglo-Saxon. Monday and Tuesday, 1 p, m. 

VIII. 

A course in the writers of the Elizabethan period. The origin 
and development of the English drama will be traced from its 
earliest recorded beginnings down to Shakespeare, the representa- 
tive of its highest perfection, and in its decadence in the later 
Jacobean dramatists. Tuesday, 12 m., first half-year. 

IX. 

A course in the literature of the 14th century, with special 
reference to Chaucer and Langland. Tuesday, 12 m., secmid 
half-year. 

X. 

The Early Scottish Poetry from Barbour (a. d. 1350) to Lynd- 
say (a. d. 1550) will be studied by the aid of a chrestomathy 
especially prepared for this class. A course of historical and 
critical lectures will be given concurrently with the readings. 
Friday, 12 m. 
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XI. 

Lectures, for advanced students, on the Art of Criticism, and 
on some significant period of English Literature. Wednesday^ 

11 a. m. 

C. 

Professor Greene will give the following courses in Rhetoric 
and English Literature : 

XII. 

Rhetoric and English Composition. Theory, based upon text- 
books, lectures, and discussions ; critical study of prose writers ; 
frequent practice in writing. Monday^ Tuesday, and Wednesday, 

12 m. 

XIII. 

English Literature. Outline history, with special study of the 
more important writers. Monday, 9 a. m., Ihiesday, 10 a. m., 
Wednesday, 11 a. m. 

XIV. 

Special study of the literature of the eighteenth and nineteenth 
centuries. Twice weekly. 



Note. — Courses i-iv, xi, are for graduate students. 

Courses VI and vii constitute the "English Minor,'* and v, viii, ix, and 
X, the ** English Major,'* of Group vii. 

Course xii is prescribed for all college students during their first jear ; 
xiu is presLTibed for the second year; and xiv is elective in the third year. 



GERMAN. 



German Seminary. 

The German Seminary will be conducted by Professor Wood. 
The subject for the first half-year will be * Storm and Stress ' and 
Early Romanticism. These two themes will be studied as parts 
of one continuous development in German literature. Goethe, 
Lenz, Klinger, Tieck, and the Schlegels will receive particular 
attention. During the second half-year, the Middle High German 
Lyric will be studied in the poems of Walther von der Vogel- 
weide. The Seminary will meet three times weekly, through the 
year. 

Stndents are requested to procure Siurmtrund Drdnger, Deutsche National- 
literatar, hrsg. J. Kiirschner, Bande 79-81, Stuttgart; Wilmanns, GediehU 
WaUhen txm der Vogelweide, 2. Ausgabe (Germani8tische Handbibliothek I), 
Halle, 1883; Lachmann, Oediehfe Wolthers^ 5. Ausgabe, Berlin, 1875; Wil- 
mannsy Ledm und Dichten Waliherit, Bonn, 1882; Burdach, Reinmar der 
AUe und WaUher von der Vogelweide, Leipzig, 1880. 



The Germanic Society, which is composed of the Director of the 
Seminary, the Instructors, and the Graduate Students in German, 
will meet fortnightly in an evening session. The members report 
upon the contents of current journals, and present, in turn, papers 
upon subjects connected with the work of the year, or assigned for 
investigation. 

Graduate Courses. 

Professor Wood will conduct the following courses: 

1. Gothic and the Elements of Comparative German Grammar. 

Twice weekly, through the year. 
Braune, Qotiaehe OrammaHk, 4. Auflage, Halle, 1895; Kluge, Vorge- 

mMcHU der aUgermaniacken DiaklUe (Sonderabdruck aus der 2. Auflage von 



Paul's Grundriss der germanischen Philologie), Slrassburg, 1897 ; Hejne's 
Vlfiian, 9. Auflage, von F. Wrede, Paderborn, 1896. 

2. Old Norse. Weekly, first half-year ; twice weekly, second half- 
year, 

Holthausen, AUiMndUeheit ElemeiUarbueh, Weimar, 1895 {Lesdmeh, Wei- 
mar, 1896); Noreen, Alliddndische Qrammaiik, 2. Auflage, Halle, 1892; 
Noreen, Abrus der urgermaniachen LatUlekre, Strassburg, 1894. 

3. Old High German. Otfrid. Weekly, through the year. 
Erdmann, Olfrida Evangeiienbueh, Halle, 1882; Kelle, QeiehidUe der 

deulsehen LUteratur, Band I., Berlin, 1892. 

Dr. B. J. Vos, Associate Professor of German, will give the 
following courses: 

4. Middle High German. Twice weekly, first half-year. 

Paul, Millelhochdeutsehe Qrammaiik, 4. Auflage, Halle, 1894; Heimbreeht, 
ed. Keinz, 2. Auflage, Leipzig, 1887 ; Lexer, MiUelhoehdeutsehea TaBehen- 
Worterbuch, 

6. Middle Dutch. Twice weekly, first half-year. 

Franck, MiUelniederldndiaehe Qrammaiik mit Lesestueken und Olotaar; te 
Winkel, Qesehiehie dtr nitderldndisehen Sprache und Literalur (Paul's Orund- 
Has J and II). 

6. History of Rime in Old and Middle High German. Lecturea. 
Weekly, second half-year, 

W. Grimm, Zur Qesehiehie des Reims, Berlin, 1852. 

7. Vondel as Lyric Poet. Weekly, second half-year. 

Vondel, ed. van Lennep- linger, Leiden, 1888-91 ; Jonckbloet, Qeschiedenia 
der Nederlandsche LeHerkunde in de zeventiende eeuw, vierde druk; twee 
deelen, Groningen, 1887-91 ; G. Kalff, Vondeh Leven, Haarlem, 1896; van 
Helten, Vondel's Taal, Groningen, 1883. 

Dr. T. S. Baker will give the following courses: 

8. Opitz, and the New Poetry of the 17th Century. Weekly, 

through the year, 

Aiugewdhlie Diehlungen von Martin Opitz, hrsg. von J. Tittmann, Jjeipzig, 
1869; Qedichte ton Q. R. Weekherhn, hr^. von K. Goedeke, Leipzig, 1876. 

9. Contemporary German Drama. Weekly, through the year. 
Wildenbrucii, Sudermann, Hauptmann, die freie Biihne. Scandinavian 

and French influence. 

Undergraduate Courses. 

For Candidates for Matrietilaiion. 
Elementary German : 

Thomas, Practical German Grammar ; Meissner, German Conver- 
sation; Super, Elementary German Reader; E. S. Buchheim, 
Short German Plays. 
Three hours weekly, through the year. Dr. Vos. 

This course is intended for students who offer Greek for matriculation. 
Those who follow it are required to take Minor A in their grou|«. 

Minor Course, 
Class A : 

Classics : Schiller, Maria Stuart; Goethe, Hermann und Dorothea. 
Two hours weekly, through the year. Dr. Vos. 

Prose Readings: Chamisso, Peter Schlemihl; von Wildenbruch, 
Das edle Blut 

Weekly, through the year. Dr. V09. 

Prose Composition. 

Weekly, through the year. Professor Wood. 

Private Reading : Freytag, Doktor Luiher. 

Class B : 

Otis, Elementary German; Brandt, German Reader ; von Moser, 
Der Bibliothekar ; Goethe, Egmont; Prose Composition (E. 
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S. Buchheim, El&meniary Oerman Prose GomposUion, Oxford, 
1893); Whitney, Oerman Orammar, 
Four hours weekly, through the year. Dr. Baker. 

Minor Course B is intended only for students who have matriculated in 
Greek, and have fully met at eniranee the matriculation requirements ; for 
such students, it absolves the requirements in German. Other students 
must absolve Minor A. 

Major Course, 
Drama. 

Goethe, Fauti, Professor Wood. Schiller, WaUensteina Lager, Die 
PiMohmini. Dr. Voa. 

Two hours weekly, through the year. 

HiBtorj of GermaD Literature. 

WeeJdy, through the year. Professor Wood and Dr. Vos. 

Prose CompositioD. 

C. A. Buchheim, McUerialsfor Oerman Proae Cbmponiion, Parts I and II, 
London, 1894. 

Weekly, through the year. 

Private Reading : Schiller, Wdllensteins Tod. 

Note. — Beginning with the session 1898-99, all class exercises in the 
German Major Course will be held at 11 a. m. 

Elective Courses, 

Contemporary Literature, in Rapid Readings. 

Works by Hauptmann, Sudermann, Ebner-Eschenbach, and von Wilden- 
bruch are read. 

Two hours weekly, through the year. Dr. Bakeb. 

This course is intended for students who have completed the equivalent 
of a Minor. 

Readings in Natural Science. 

Brandt and Day, Oerman Scientific Reading; Cobn, ifber Bakterien, die 
kUinsUn lebenden Wesen, 

Two hours weekly, through the year. Dr. Baker. 

Special Courses. 

Scientific German. 

Dippold, Scientific Oerman Reader ; von Helmholtz, tlber Ooeth^s nalur- 
wissenaehaftliche Arbeilen, 

Twice weekly. Dr. Hofmann. 

This course is open to graduate students who already possess an elemen- 
tary knowledge of German, and wish to acquire greater fluency in reading. 
Successful completion of the course is accepted as an equivalent of the read- 
ing knowledge of German required of candidates for the d^jee of Doctor 
of Philosophy. 

Oral Exercises in German. 

Weekly, Dr. Hofmann. 

This course is intended especially for students in the departments of 
modem languages, who lack an extended vocabulary and sufficient famili- 
arity with written and spoken German. A thorough knowledge of the 
elements is presupposed. 



ROMANCE LANGUAGES. 



Advanced Courses. 

I. With second and third year students : 

Professor Elliott. 

(a). Seminary. Twice weekly. 

The Fables of Marie de France ; Work on Manuscripts. 

(6). French Dialects. Weekly, 
(c). Lectures on Dante. Weekly, 
(d), Romance Club. Weekly, 



Professor F. M. Warren. 

(e). The Epic of Antiquity. Twenty lectures in the month of 
February, 

(/). Realism and Naturalism. Eight public lectures, 

[I. Beginnings of Realism in antecedent literature ; IT. Stendhal. 
M^rim^e; III-IV. Balzac; V. Naturalism. Flaubert; VI. 
The De Gonoourts. Baudelaire; VIL Daudet. Dumas Fils; 
VIII. Zola.] 

Dr. Marden. 

(g), Spanish Philology. Twice weekly, 

Gorra, lAngua e Leileratura Spagnuola ddle Origini; Baist, Dk 
Spanisehe Sprache (in Grober's Orundriss der Romaniaehen Pkilo- 
logie) ; Meyer-Liibke, Chrammaire dea Langues Romanes, vols. 1, 1 1. 

(h). Old Spanish Readings. Weekly. 

Gorra, Lingua e Litleratura Spagnuola ddle Origini ; Lidforss, Lot 
CanUires de Myo Od; Janer, Poetas Oastdlanos anter lores at Siglo 
XV. 

(t). Lectures on the beginnings of Spanish literature. Weekly. 

II. With first year students : 

Professor Elliott. 

(a). Popular Latin. Weekly. 

Associate Professor Rambeau. 

(6). Phonetics and French pronunciation, with practical exe^ 
cises. Weekly, second half-year. 
A. Rambeau and Jean Passy, Chrestomathie franfoise. Holt, New 
York, 1897 ; Paul Passy, Les sons dufran^ais, 4th edition, 1895. 

Dr. Armstrong. 

(c). Old French Phonology and Morphology. Three hours 
weekly. 
Schwan-Behrens, Orammatik des Altfranssosichen ; Suchier, Le Fran- 
cis et le Provenfai; Suchier, AUfiranzosiehe Orammaiik; Korting, 
LaUiniseh-romaniaekes Worlerhuch, 

(d). French Physiological Phonetics. Weekly, 

Passy, Les sons dufran^is; Beyer, Framosiehe Phoneiik; Sweet, 
Primer of Phonetics; Vietor, Elemente der Phoneiik; Michaelis 
and Passy, Dictionnaire Phonitique de la Langue FSranfotBe. 

(e). Italian Philology. Twice weekly, 

Meyer-Lubke, Italienische Orammatik; Meyer-Lubke, Ortanmaire 
des Langues Romanes ; Caix, Origini della Lingua Poetiea Italiana. 

Dr. Keidel. 

(/). Methodology of the Romance Languages. Weekly, fird 
half-year, 

(g). Paleography. Weekly, second half-year. 

Dr. Ogden. 

(A). The development of the French novel in the nineteenth 
century. Weekly. 

Dr. R. H. Wilson. 

(t). Historical French Syntax. Twice weekly. 

(f). Old French Readings. Twice weekly, 

Bartsch and Homing, La Langue et la LitUrature Frangaiaes ; Ptrii^ 
Extrails de la Chanson de Roland; Koschwitz, PUerinage de 
Charlemagne ; Suchier, Aucasain et Nioolete; Warnke, Die Loot 
der Marie de France; Hofmann, Amia et Amilea. 

Undergraduate Courses. 

Associate Professor Rambeau. 

French : Second Year (Major) Course. 
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itline of the History of French Literature from the begin- 
nings to the xixth century, especially the xviith century ; 
study of Classical Tragedy and Comedy, 
id reading of Comeille, Racine, and especially Molidre. Twice weekly, 
terature of the xixth century, especially the Romantic 
Movement. 

or Hugo, Les TravaiUeun de la meTf Notre-Dame de Parts, Buy Bias ; 
odern Lyrics: Stranger, Lamartine, Victor Hago, Alfred de Moaset, 
e Pamaniem. Weekly, 
ate reading to be announced later. 
X)6e Composition. 

7 of idioms and original essays with reference to subjects and authors 
ad in tlie class. Weekly, 

jnch : Fird Year (Minor) Course : Class A. 

ort outline of the History of French Literature (xvii-xix 
centuries), and reading of Contes, Novels, and Dramas. 

^4ef Oontes {on rend C argent, etc.) ; M^rim^ Oolomba; Molidre, Le 
ourgeois gentilhomme; Hugo, Hemani; Stranger, Chansons, 7\mce 
tkly. 

3dem French Comedy. 

t>e and Legouv4, BcUailU de dames; Augier, Im Pierre de Umehe; 

iillerou, Le Monde oHk Pan t^ennuie. Weekly, 

ate reading to be announced later. 

XMe Composition and Syntax. 

ler's Grammar with Exercises by Logic, and Elxercises based on 

iUjmba, ed. Kimball. Weekly, 

k3D£N. 

mch : First Year (Minor) Course : Class B, 

Iney's Bri^ French Orammar ; Exercises in Grammar and Composi- 

)n ; Exercises in Prose Composition based on texts used ; Super's 

'ench Beader; Dumas, L' Evasion du Due de Beatifort; M^rim^, 

Uomba ; Augier, Le Oendre de M, Poirier. 

undergraduates who have matriculated in Greek, and for graduates 

ginning French. Four hours weekly. 

.RMSTRONO. 

inch: Elementary Course. 

itney's Brief French Orammar; Super's French Beader; Jules Verne, 
ExpSdiUon de la Jeune-Hardie ; Alfred de Musset, Pierre ei Oamille, 
candidates for matriculation who offer Greek. Three hours weekly. 

[bidel. 

inch : Elective Course, 

, Pieheurt d^ Islands; Theuriet, Le Mariage de Oirard; selected stories 

' Copp^e, Daudet, Theuriet, and others. 

students who have completed the equivalent of a Minor. Jkoice 
ekly. 

iate Professor Rambeau. 

lian : Minor Course. Four hours weekly. 

idgent's Italian Grammar and Composition. 

laciari, Sintassi Ualiana; Fornaciari, Disegno siorieo delta letteratura 

diana; Guamerio, Manuale di versifieasione ilaliana, 

zoni, / Promessi Sposi ; De Amicis, Cuore, ed. Euhns, and other 

»vels; Verga, Viia dei eampi; Serao, AlUerta^ seniineUa! ; Flosoolo, 

Iriths teeUe (ed. Ferrari) ; a comedy of Goldoni ; a tragedy of Alfieri ; 

lections from Tasso's Qerusaiemme liberala and Dante's Divina Cbm- 

idia, 

Wilson. 

iian : Elective Course. Twice weekly. 

Testa, LOro e POrpello; De Amicis, Alberto, Camilla; Farina, ^o 

Oorde (Pun Oonirahbasso ; Barrili, La Donna di Pieche; Verga, Oawd' 

ia Bustieana ; Capuana, Homo. 

[arden. 

jiish : Minor Course. Four hours weekly. 

ining's i^xmisA Orammar; M&lzMsFKrst Spanish Beadinga; Caballero, 

3 FamUia de Alvareda; Alarcon, El Sombrero de Tres Picas; Bret6n, 



Spanish : Elective Course. Twice weekly. 

Manning's Spanish Orammar; Matzke's First Spanish Beadings; Palacio 
Vald^ Josi, 



HISTORY, POLITICS, AND ECONOMICS. 



History. 

Professor Herbert B. Adams : 

1. Historical Seminary. 

AUemate Friday evenings. For graduates only. 

2. Germanic History. 

Two hours weekly t first half-year. For graduates. 

3. Early English History. 

Two hours weekly, second half-year. For graduates. 

4. History of the Nineteenth Century. 
One hour weekly, first haif-year. For graduates. 

5. History of Education. 

One how weekly, second half-year. For graduates. 

6. History of Civilization. 

2\oo hours weekly, through the year. Designed for undergraduates, open to 
graduates. 

Associate Professor J. M. Vincent : 

1. Social and Economic History of the Middle Ages. 

Two hours weekly, first haJlf-year. For graduates. 

2. Early Modern History of Europe. 

Two hours weekly, second hay-year. For graduates. 

3. Historical Conference. Practical exercises in historical research. 

2\do hours fortnightly, through the year. For graduates. 

4. European History from 800 A. d. (Major Course). 

Two hours weekly, through the year. 

5. Historical Politics (History-Economic Course). 

Two hours weekly, through the year. Required of all undergraduates. 

Dr. Bernard C. Steiner, Associate in History : 

American Political and Constitutional History. 
Two hours weekly, through the year. For undergraduates. 

Dr. J. C. Ballaqh, Associate in History: 

1. Classical and Early European History. 

Four hours weekly, through the year. For undergraduates. 

2. American Economic History. 

One hour weekly, through the year. For graduates only. 

3. Southern History. 

One hour weekly, through the year. For graduates. 

4. Local and Municipal Government. 

One hour weekly, through the year. For graduates. 

5. Oral Examinations in History. 

One hour weeHy, through the year. For graduates. 

Dr. James Schouler: 

American Political History. 

Twelve lectures, in January and February, 1899. 

Dr. John H. Latan£: 

American Diplomatic History. 

Twenty-five lectures. For graduates only. 

Dr. Guy Carleton Lee, Instructor in History : 

1. English Political and Constitutional History. 
Two hours weekly, through the year. For undeigraduates. 
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2. ParliamenUrj Law and Prooedare. 

TSto kamn wuktjf, Iknmgk the yeaar. For oiideignu]iuUe& 

3. Pablic Speaking and ClaaB Detmtes. 

Six homn weektjf, timxmgk the yeaar. For mideignuliuUes. 

Economics. 

Asociate ProfesBor Sidhet Sherwood: 

1. EooDomic Conferenoe and Joamal Club. 

Two homn weekly^ ihrougk Ike yeaar. For gradoates. 

2. CorporatioDB. 

2Vpo kamn weeUyf/ini kalf-year. For gradaatefl. 

3. Honej. 

Ikoo homn weekby, ieeond kalf-year. For gradaat€8. 

4. L^al Aspects pf Eoonomics. 

One komr weekly^ tkrongk Ike year. For graduates. 

5. Elements of Eoonomics. 

2Vpo AoMff weeUy, fni kalj-year. Kcqaired of all aodergradoatea. 

6. Recent Economic Theories. 

Two homn weekty, eeeond half-yenr. Designed for andergraduates, open to 
gradnatea. 

Dr. J. H. HoLLAHDEE, AsBociate in Economics : 

1. Development of Economic Theories since Adam Smith. 
Two kour$ weeidy^ fint hcUf-year, For gradnates. 

2. History and Theory of Industrial Crises. 
Two homn weekly^ eeeond haif-yeaar. For gradoatea. 

3. Recent Economic Changes. 

Two homn weekly, fint kalf-year. For gradaates and undergraduates. 

4. History of Economic Thought. 

TSmf homn weeUy, fint haJJ-yeaar. For undergraduates in Qronp VI. 

5. International Trade and Socialism. 

Two houn weekly, aeeond half -y tar. For undergraduates in Group VI. 

6. Money and Taxation. 

TSoo houn weekly, aeeond halfyear. Required of all undergraduates. 

Dr. H. L. Moore, Professor of Economics, Smith College : 
Trusts. 

Twelve ledwree in January, For graduates onlj. 

POLinCB. 

Dr. W. W. WiLLOUGHBY, Associate in Political Science : 

1. History of Modem Political Philosophy. 
Two hours weekly, first Kalf-year, For graduates only. 

2. Labor Legislation and its Judicial Interpretation. 
Two houn weekly, second haif-year. For graduates. 

8. American Constitutional Law. 

Two homn weekly, through the year. For graduates. 

4. Political Conference. 

Two hours fortnightly, through the year. For graduates. 



PHILOSOPHY. 



The undergraduate courses in Philosophy provide five hours 
per week of work for one year, under the direction of Professor 
Griffin. All candidates for the degree of Bachelor of Arts are 
required to follow them during the last year of residence. 



1. Deductive and Inductive Logic 

Attention is given to the general theories of Deduction and Induction; 
to the forms of thought — notion, judgment, and reasoning; to the applict- 
tion of the rules of the syllogism and the detection of fallacies; and to the 
methods of scientific inyestigation and proof. 

- Jevons's Elementary Lessons in Logic and Fowler's Elements of InductiTe 
Logic are used as text-hooks, with references to the works of Mill, Bain, 
Eejnea^ and other writers. 

Four hours weekly, until Christmas. 

2. Psychology. 

The instruction in psychology is intended to give a general yiew of the 
results of the present methods of study, the investigations in regard to the 
quality and intensity of sensations^ the duration of peychic acts^ etc,— in 
general, the subjects treated in Part II of Ladd's Physiological Psychologj 
— being presented with sufficient detail to render them intelligible and 
interesting. A series of lectures and demonstrations on the anatomy and 
physiology of the nervous system — given in 1897-98 by Dr. L. F. fiark^^ 
is included in the course. 

Especial emphasis is laid upon the facts of conscious experience is 
known through introspection, the most important end to be secured being, 
it b believed, such an understanding of the facts and laws of mental life as 
shall fit one for wise self-government and effective influence. With this 
view, such powers and states of mind as attention, memory, aasociatioo, 
habit, imagination, the feelings, the will, are discussed in as concrete and 
practical a way as possible. A text-book is used as a basis of instruction, 
but this is largely supplemented by informal lectures, and by references to 
various authorities. 

Baldwin's Elements of Psychology, Sully's Human Mind, James'i 
Psychology, Hoffding's Outlines of Psychology, Dewey's Psychologj, 
Hamilton's Lectures on Metaphysics, Porter's Human Intellect, Speooo's 
Principles of Psychology, Ladd's Physiological Psychology, are used as 
books of reference. One essay on an assigned subject is required from each 
member of the class. 

Four hours weekly, during January; five hours, from February 1 to Aphl 1. 

3. Ethics. 

The fundamental problems of ethics and the application of moral prin- 
ciples to the guidance of conduct and the formation of a manly character 
are considered, with special reference to the Christian theory of morale 
The great historic systems — hedonism, utilitarianism, intuitionism — and 
the relation to ethical theory of the doctrine of evolution, are discussed 
with the purpose of enabling the student to reach a just and intelligent 
view of the grounds and nature of moral obligation. The aim is to make 
the instruction of a directly practical nature, and to show the bearing of the 
problems considered upon questions of practical ethics. 

The subject is taught by lectures, recitations from a text-book — ^Fowler'i 
Principles of Morals, Part II, being used at present — and references to the 
works of Calderwood, Janet, Spencer, Martineau, Sidgwick, Stephen, Mar- 
tensen, and other writers. One essay is required from each member of the 
class. 

Five hours weekly, after April 1. 

4. History of Philosophy. 

Outline of Greek Philosophy. 
Weekly, first half-year . 
Outline of Modern Philosophy. 
Weekly, second half-year. 



[Optional Course.] 



For next year the following advanced Gourses in Philosoplij 
are offered : 

1. Modern Philosophy from Descartes to Kant. 

Weekly, through the year. Professor Gbiffik. 

2. Modern Ethical Theories. 
Fortnightly. Professor Griffin. 
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MATHEMATICS AND ASTRONOMY. 



Duringr the comingr year, Professor Simou Xewcomb, 
lili. I>., F. R. S., lately Director of the U. S. Nautical 
Almanac, will resume his superintendence of the work 
in Mathematics and Astronomy in this University. At 
the b^rinningr of the session, and subsequently when- 
ever desired, he will meet those students who desire his 
counsel in respect to the courses that they may follow. 
He will be especially interested in promoting: the work 
of any student who desires to pursue an advanced course 
of study in Celestial Mechanics. 

Near the besrinningr of the year. Professor Xewcomb 
hopes to grive a short course of lectures on the Eney- 
clopiedia of Mathematical Sciences,— a course which will 
be open to graduate students in Physics and Astron- 
omy as well as to those in Mathematics. 

The principal courses of systematic instruction in 
Mathematics will be griven by l^ofessor Oraigr, by 
Dr. Hulburt, Gollegriate Professor, and by Dr. Cohen, 
Associate in Mathematics. 

The systematic courses in Astronomy will be griven by 
Associate Professor Poor. 

A. Advanced Mathematics. 

In advanced mathematics the courses below named, intended 
for graduate students, will be given : — 

ProfeflBor Craig. 

1. Theory of Surfaces. {Minima Surfaces, Weingarim Surfaces, 
Surfaces of Constant Negative Ourvaiure, Deformation of Sur- 
faces.) 

Three tkneM weetdy^ through the year. 

2. Advanced Theory of Functions and Differential Equations. 
Three timee weekly, through the year. 

3. Mathematical Conference. 
Weekly, through the year. 

Dr. Cohen. 

1. Elementary Theory of Functions. 
Tkeiee weekly, through the year. 

2. Theoretical Mechanics. 

l\nee weekly, through the year. 

3. Substitution Groups. 
ISffiee weekly, firel half-year. 

4. Elliptic Functions. 

Three iunee weekly, eeeond half-year. 

B. Astronomy. 

Dr. Poor offers the following courses : 

1. Minor Course in Spherical and Practical Astronomy. 

Tmee weekly, through the year. 

This oouree is intended for those beginning the subject. The lectures 
embrace the elements of spherical astronomy and the use of the ephemeris; 
the required laboratory work includes the use of the sextant, altazimuth, 
and the transit instrument. 

2. Advanced Course in Spherical and Practical Astronomy. 

Twice weekly, through the year. 

ThiB course includes special problems in spherical astronomy and the 
theory and use of astronomical instruments. The laboratory work includes 
the use of the meridian circle and the equatorial. 

3. Theoretical Astronomy. 
Twice weekly, through the year. 



This course indudes an elementary treatment of gravitational astronomy 
and of the methods of computing orbits, ephemerides, and special pertar- 
batioqs. 

4. Special Problems in Theoretical Astronomy. 

Twice weekly, through the year. 

This course is intended for advanced students and will be arranged to suit 
their needs. 

5. Exploratory Surveying. 
Iwiee weekly, for a third of a year. 

This course will be given jointly by Dr. Harry F. Beid, Associate Pro- 
fessor of Geological Physics', and Dr. Poor. It will include simple methods 
of finding geographical positions, photographic surveying, plane table sur- 
vey ing, etc. Practice will be had with the use of the instmments. 

The Astro-Physical Seminary. 

Weekly, through the year. 

This will be under the direction of Dr. Ames, as announced under Physios. 

Practical Work with the Instruments. 
Daily, through the year. 

This will be carried on by Dr. N. E. Dorsey, under the direction of Dr. 
Poor. 

Undergraduaie Course, 
General Astronomy. 

2\do hours weekly, through the year. Dr. Poor. 

This is an elective coarse for third-year students. It embraces an histor- 
ical sketch of the development of the science, and an outline of the present 
state of our knowledge of the constitution and motions of the celestial 
bodies. The use of the principal instruments is explained, and some 
practice is had with the equatorial. 

C. Undergraduate Mathematics. 

Major Course. 

Determinants. 
Four hours weekly, until October 19. Professor Hulbubt. 

Differential and Integral Calculus (special topics). 
Four hours weekly, October 20 to December 23. Professor Hulburt. 

Elementary Theory of Equations. 
Four hours weekly^ January 3 to February 10. Professor HuusuRT. 

Elements of Projective Geometry. 
Four hours weekly, February 14 to March 31. Professor HuLBUBT. 

Analytic Geometry of Three Dimensions. 
Four hours weekly, April 4 to the end of the year. Professor Hulbubt. 

Minor Course. 
Analytic Geometry. 
Four hours weekly, until December 23. Professor Hulbubt. 

Differential and Integral Calculus. 
Four hours weekly, January B to the end of the year. Professor Hulburt, 

For Candidates for Matriculation. 

Algebra (special topics) ; Solid Geometry ; Plane Trigonometry ; 
Analytic Geometry (straight line and loci). 
Four hours weekly, through the year. Dr. Cohen. 

Elective Courses. 

Differential Equations. 

Two hours weekly, through the year. Dr. Cohen. 

General Astronomy. [See above, under Astronomy.] 
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DEGREES CONFERRED JUNE 14, 1898. 



The public exercises of Commencement were held in the Academy of 
Music at 4 p. m., Tuesday, June 14, 1898. Degrees were conferred on forty- 
three bachelors of arts, thirty-three doctors of philosophy, and twenty-two 
doctors of medicine, and certificates were given to nine proficients in Ap- 
plied Electricity (see lists below.) The honors of the year and the recent 
appointments were announced by the President (see page 83 of this Oireulcar.) 
In the evening the President and Faculty received the graduates and their 
friends in McCoy Hall. 

Doctors of Philosophy. 

Cleveulnd Abbe, Jr., of Washington, D. C, A. B., Harvard Univer- 
sity, 1894. Stdyjeeta: Geology, Petrography, and Biology. Disuriation : 
Some Maryland Rivers and their Development: A Contribution to the 
Physiographic History of Maryland. Uterus on disaerteUion : Professors 
Clark and Beid and Dr, Mathews. 

Howard Bell Arbuckle, of Lewisburg, W. Va., A. B., Hampden- 
Sidney College, 1889. <Su^*ecte: Chemistry, Physiology, and Biology. Dia- 
aeriaiion: A Redetermination of the Atomic Weights of Zinc and Oldmium. 
R^ertes on diaseriation : Professors Remsen and Morse. 

Arthur Henry Baxter, of Florence, Italy, A. B., Johns Hopkins 
University, 1894. Subjects: Italian, French, and History. Diasertation : 
The Introduction of Classical Metres into Italian Poetry, and their Develop- 
ment to the Beginning of the Nineteenth Century. Refereea on diaaeriation : 
Professor Elliott and Dr. L. £. Menger, of Bryn Mawr College. 

Ernest Julius Becker, of Baltimore, A. B., Johns Hopkins Univer- 
sity, 1894. Subjeeia: English, German, and French. Diaaeriation: A Com- 
parative Study of the Medieval Visions of Heaven and Hell, with special 
Keference to the Visions occurring in the Literature of England. Befereea 
on diaaeriation : Professors Bright, Browne, and Bloomfield. 

Charles Hillman Brouoh, of Ogden, Utah, A. B., Mississippi Col- 
lege^ 1894. SuJbjceta: Economics, History, and Jurisprudence. Viaaerta- 
tion : Irrigation in Utah. Befereea on diaaertaiion : Professor Sherwood and 
Dr. Hollander. 

Murray Peabody Brubh, of Columbus, O., A. B., Princeton University, 
1894. Subjecta: French, Italian, and Qerman. Diaaertaiion: The laopo 
LaurentianOj edited with Notes and an Introduction treating of the Inter- 
relation of Italian Fable Collections. Befereea on diaaertaiion: Professor 
Elliott and Dr. KeideL 

EiLLis Campbell, of Enfield, Va., A. B., William and Mary College, 
1894. Subjecta: English, German, and French. Dinaertation : A Study 
of the Romance of the Seven Sagea^ with special reference to the Middle 
English Versions. Befereea on diaaertaiion: Professors Bright, Browne, 
and Bloomfield. 

Charles Gilpin Cook, of Glenville, Md., S. B., Haverford College, 
1892. Suijeeta: Chemistry, Geology, and Physics. Diaaertaiion: Some 
Double Halides of Tin with the Aliphatic Amines and with Tetramethyl- 
ammonium. Befereea on diaaertaiion: Professors Remsen and Morse. 

Frederick Henry Duryea Crane, of Montclair, N. J., A.B., Union 
College, 1893. /Su6;«cte: Chemistry, Physiology, and Physics. Diaaertaiion: 
A Contribution to the Knowledge of Tellurium. Befereea on diaaertaiion : 
Professors Remsen and Morse. 

GiLMAN Arthur Drew, of Newton, Iowa, S. B., Iowa State University, 

1890. Subjecta: Zoology, Physiology, and Botany. Diaaeriation: The 
Anatomy, Habits, and Embryology of Yoldia Limatula, Say. Befereea on 
diaaertaiion: Professors Brooks and Andrews. 

William Alexander Eckels, of Carlisle, Pa., A. B., Dickinson Col- 
lege, 1883. Subjecta: Greek, Latin, and English. Diaaertaiion: "ncrre as 
an Index of Style in the Orators. Befereea on diaaeriation : Professors Gilder- 
sleeve and Miller. 

John Eibbland, of Greenville, Pa., A. B., University of South Dakota, 

1891. Subjecta: Mathematics, Physics, and Astronomy. Diaaertaiion: 
On a certain Class of Functions with Line-Singularities. Befereea on Dia- 
aeriation : Professors Craig and Chessin. 

Charles Wilson Greene, of Stanford University, Cal., A. B., Leland 
Stanford Jr. University, 1892. Subjecta: Physiology, Zoology, and 
Physics. Diaaertaiion: On the Relations of the inorganic Salts found in 
Blood to the Automatic Activity of a Strip of Cardiac Muscle. Befereea 
on Diaaertaiion: Professors Howell, Brooks, and Abel. 

James Graham Hardy, of Easton, Pa., A. B., Lafayette College, 1894. 
Subjecta: Mathematics, Physics, and History of Philosophy. Diaaertaiion: 
On One- Variable Displacements in a Space of Four Dimensions, and on 
Curves of Triple Curvature. Befereea on Diaaertaiion: Professors Craig 
and Chessin. 



Lancelot Minor Harris, of Bloomington, Ind., A.B., Washington 
and Lee University, 1888. StUjeeta: English, German, and History. 
Diaaertaiion: Studies in the Anglo-Saxon Version of the Gospels. B^ereea 
on diaaertaiion: Professors Bright and Browne. 

Caleb Notbohm Harrison, of Milwaukee, Wis., B. C £., Univenity 
of Wisconsin, 1882. Subjecta: Physics, Astronomy, and MathematioL 
Diaaertaiion: The Arc-Spectra of the Elements Lanthanum, Vanadiom, 
Zirconium. Befereea on diaaertaiion : Professors Rowland, Ames, and Duncan. 

Charles Hoeinq, of Lexington, Ky., A.B., Kentucky State College, 
1890. Subjeeia: Latin, Greek, and Sanskrit. Diaaertaiion: The Codex 
Dunelmensis of Terence. B^ereea on diaaertaiion: Professors Warren 
and Smith. 

William App Jones, of Hillsboro, N. C, A. B., Wake Forest College, 
1893. Subjecta: Chemistry, Geology, and Mineralogy. Diaaaiation: 
A Contribution to the Knowledge of Dicarbonyl Cuprous Chloride. B^ereu 
on diaaeriation : Professors Remsen and Morse. 

Percy Lewis Kaye, of Iowa City, Iowa, A. B., Iowa State Universitj, 
1895. i^6/eete; History, Politics, and Economics, i^issertafion: TheColooial 
Executive Prior to the Restoration. Befereea on diaaertaUon: Professor 
Adams and Dr. Steiner. 

Samuel Shipman Kingsbury, of Pittsburg, Pa., A. B., Marietta Col- 
lege, 1893. Subjeeia: Greek, Latin, and Sanskrit. Diaaeriation: A Rhetorical 
Study of the Style of Andocides. Befereea on diaaertaiion : Professors Gilder- 
sleeve and Miller. 

OuY Carleton Lee, of Chapel Hill, N. C, A. B., Dickinson College, 
1895. «SWed« ; History, Jurisprudence, and Politics. 2>t8ser(a(ion.* Hino- 
mar : A n Introduction to the Study of the Revolution in the Organization 
of the Church of the Ninth Century. Befereea on diaaertaiion: Profenon 
Adams and Vincent. 

Arthur Gray Leonard, of Oberlin, O., A. B., Oberlin College, 1889. 
Subjeeia: Geology, Paleontology, and Biolopy. DiaaertaUon: The Bade 
Rocks of Northeastern Maryland and their Relation to the Granite. 
Befereea on diaaertaiion: Professors Clark and Reid and Dr. Mathews. 



Charles Elwood 
Polytechnic Institute, 
omy. Diaaeriation: A 
Black Body between 
Befereea on diaaertaiion : 



Mendenhali^ of Worcester, Mass., 8.B., Rose 

1894. Subjecta: Phvsics, Mathematics, and Astron- 

Bolometric Study of the Spectrum of an Afaaolately 

the Temperatures of 300° and 1100° Centigrade. 

Professors Rowland, Ames, and Duncan. 



Samuel Alfred Mitchell, of Kingston, Ont., A. M., Queen's Uni- 
versity (Out.), 1894. Subjeeia: Astronomy, Physics, and MathematieL 
Diaaeriation: I. The Theory of the Concave Grating; II. Use of the 
Concave Grating in Stellar Spectroscopy. B^ereea on diaaertaiion: Pro- 
fessors Poor and Ames. 

Cleophas Cisney OHarra, of Carthag^ 111., A. B., Carthage College, 
1891. Subjects: Geology, Petrography, and Biology. Diaaertaiion: The 
Geology of Allegany County, Maryland. Befereea on disaertaiion : Professon 
Clark and Reid and Dr. Mathews. 

Daniel Allen Penick, of Austin, Texas, A. B., University of Texas, 
1891. Subjecta: Greek, Latin, and Sanskrit. Diaaeriation: Herodotus in 
the Renascence. Befereea on diaaertaiion: Professors Gildersleeve and 
Spieker. 

Thomas Dobbin Penniman, of Baltimore, A. B., Johns Hopkins Uni- 
versity, 1892. Subjecta: Physics, Electricity, and Astronomy. Diaaeria- 
tion: Some New ^lethods for the Determination and Copaparison of Self 
Inductance, Mutual Inductance, and Capacity, together with some Actual 
Measurements. Befereea on diaaertaiion: Professors Rowland, Ames, and 
Duncan. 

Edward Rhoads, of Germantown, Pa., S. B., Haverford College, 1893. 
/Su^/ecte: Physics, Chemistry, and Mathematics. DiaaertaUon: The Effect 
of the Fibrous Structure of Sheet Iron on the Changes in Length accom- 
panying its Magnetization. Befereea on diaaertaiion: Professors Rowland, 
Ames, and Duncan. 

Garnett Ryland, of Richmond. Va., A. M., Richmond College, 1892. 
Subjecta: Chemistry, Physics, and Mathematics. Diaaeriation: A Cbotri- 
bution to the Study of Liquid Mixtures of Constant Boiling Point. B^erm 
on disaertaiion : Professors Remsen and Morse. 

Aristogetton Marcus Soho, of Annapolis, Md., Syra (Greece) Gym- 
nasium. Subjecta: Greek/ French, and Latin. DiaaertatUm : Did the Uod 
exist in Greece within Historic Times? Befereea on diaaertaiion: Professor 
Gildersleeve and Professor Theodore Gill, of Washington. 

Charles William Waidner, of Baltimore county, A. B., Johns Hop- 
kins University, 1896. Subjecta: Physics, Mathematics, and Astronomj. 
Diaaertaiion: A Recalculation of the Mechanical Eouivalent of Heat 
Befereea on diaaeriation: Professors Rowland, Ames, and Duncan. 
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Richard Hekby Wiusok, of Baltimore, A. B^ Johns Hopkins Univer- 
uijj 1892. JSubjed^: French, Spanish, and History. DtMerioUion: The 
Preposition A: The Relation or its Meanings studied in Old French. 
B^trees on dinertaJtum: Professors Elliott and Rambeau. 

AiiBEST Francis Zahm, of Washington, D. C, A. M., Universitj of 
Notre Danie, 1886. SuijecU: Physics, Jdathematics, and Chemistry. Di»- 
fertation: Determination of the Resistance of the Air at Speeds of 200 to 
500 Miles an Hour, with Notes on Two New Methods of Meahuririg Pro> 
jectile Velocities inside and outside the Gun. Beferees on dissertation : Pro- 
fessors Rowland, Ames^ and Duncan. 

(SS) 

Doctors of Medicine. 

WiUiiAM Stevehson Basr, of Baltimore, A.B., Johns Hopkins Uni- 
yersitj, 1894. 

W1LI4IAM Jephtha Calvert, of Lexington, Ky., A. B., University of 
Kentucky, 1893, Graduate Student, Kentucky State College, 1893-94. 

Patrick Joseph Cassidt, of Norwich, Conn., A. B., Yale Univer- 
sity, 1894. 
John Williams Coe, of Meriden, Conn., Ph. B., Yale University, 1893. 

Percy Millard Dawson, of Montreal, Canada, A. B., Johns Hopkins 
University, 1894. 

Arthur Wells Eltino, of Upper Red Hook, N. Y., A. B., Yale Uni- 
versity, 1894. 

William Weber Ford, of Baltimore, A. B., Adalbert College, 1893. 

Thomas Wood Hastings, of Morristown, N. J., A. B., Johns Hopkins 
University, 1894. 

Alfred Birch EExrrick, of Amsterdam, N. Y., A. B., Williams Col- 
lege, 1894. 

James Hall Mason Knox, Jr., of Baltimore, A. B., Yale University, 
1892, and Ph. D., 1894; A. M., Lafayette College, 1896. 

Millard Lanofeld, of Baltimore, A. B., Johns Hopkins Univer- 
rity, 1893. 

Gertrude Underhill Light, of Milwaukee, Wis., S. B., University 
of Wisconsin, 1894. 

James Daniel Madison, of Mazomanie, Wis., S. B., University of Wis- 
ooDsin, 1894. 

Harrt Taylor Marshall, of Baltimore, A. B., Johns Hopkins Uni- 
versity, 1894. 

RooER Griswold Perkins, of Schenectady, N. Y., A. B., Union Col- 
lege, 1893, and Harvard University, 1894. 

Katbsrine Porter, of Baltimore, A. B., Bryn Mawr College, 1894. 

J06EPH Herset Pratt, of North Middleboro, Mass., Ph. B., Yale Uni- 
versity, 1894. 

Georoiana Sands, of Port Chester, N. Y., A. B., Vassar College, 1893 ; 
Graduate Student, Barnard College (N. Y.), 1893-94. 

Benjamin Robinson Schenck, of Syracuse, N. Y., A. B., Williams 
College, 1894. 

Walter Ralph Steiner, of Baltimore, A.B^ Yale University, 1892, 
and A. M., 1895; Graduate Student, Johns Hopkins University, 1892-94. 

Emma Elizabeth Walker, of Parkersburg, W. Va., A. B., Smith 
College, 1887. 

Andrew Henderson Whitridge, of Baltimore, S. B., Harvard Uni- 
versity, 1894. 

__. ^^^ 

Bachelors of Arts. 

Zadok Marshall Ballard, of Baltimore, 
Odin Baltimore Bestor, of Baltimore. 
Duncan Eenner Brent, of Baltimore. 
Bennet Bernard Browne, Jr., of Baltimore. 
George Miltenberoer Clarke, of Baltimore. 
Henry Wirsman Cook, of Baltimore. 
GnsTAVUs Charles Dohme, of Baltimore. 
Ralph Dufft, of Baltimore. 
James F. Ferguson, of Baltimore. 
John Somsrville Fjscher, of Baltimore. 
Thomas Fitzgerald, Jr., of Baltimore. 
Laurence Hall Fowler, of Catonsville, Md. 
William Wiloughbt Francis, of Montreal, Canada. 
Alexander Gordon, Jr., of Baltimore. 
William Browne Hammond, Jr., of Baltimore. 
Philip Warner Harrt, of Pjleeville, Md. 
CoNWAT Shaler Hodges, of Baltimore. 
William Bandls Hubner, of Catonsville, Md. 



Robert Henrt Jones, of Fairmount, Md. 
Charles Wesley Kalb, of Catonsville, Md. 
James Alfred Kennard, of Baltimore. 
Louis Charles Lehr, of Baltimore. 
Henry John Lucre, of Baltimore. 
David Gregg McIntosh, Jr., of Towson, Md. 
Frank Oldham Miller, of Baltimore. 
Raymond Durbin Miller, of Baltimore. 
Solomon Brenner Myers, of Baltimore. 
Harold Pender, of Roland Park, Md. 
Thomas Lindley Pyle, of Pjlesville, Md. 
Vincent Adams Renouf, of Baltimore. 
George Barr Scholl, of Baltimore. 
Alexander Lazbar Seth, of Baltimore. 
Frederick Williamson Smith, of Baltimore. 
Robert Mabsden Smith, of Baltimore. 
Victor Edgeworth Smith, of Baltimore. 
Charles Miner Stearns, of Hartford, Conn. 
Leo D. Stein, of Baltimore. 
William Plunket Stewart, of Baltimore. 
Albert Gad Stidman, of Baltimore. 
William Ellikger Straus, of Baltimore. 
Joseph Nathan Ulman, of Baltimore. 
John Boswell Whitehead, of Norfolk, Va. 
Jacob Forney Young, of Baltimore. 



(«) 



Proficients in Applied Electricity. 

George Edward Bartell, of Baltimore. 

William Burke Brady, of Harrisburg, Pa., M. E., Lehigh Univer- 
sity, 1897. 

Edmund Frank, of Petersburg, Ind., S. B., Rose Polytechnic Institute, 
1897. 

William Schrofield Gorsuch, Jr., of Baltimore. 

Richard Camebon Haldeman, of Harrisburg, Pa., A. B., Yale Uni- 
versity, 1896. 

WiLiJAM Lemmon Hodgeb, of Baltimore. 

Ferdinand Brauns Eeidel, of Catonsville, Md. 

Bertram Motter Kershnkr, of Emmitsburg, Md. 

Charles J. Spencer, of Baltimore. (9) 



RECENT APPOINTMENTS AND HONORS, 
ANNOUNCED JUNE 14, 1898. 



The following promotions and appointments have recently been made by 
the Trustees : — 

Joseph S. Ames, Ph. D., now Associate Professor, to be Professor of 
Physics. 

Bert J. Vos, Ph. D., now Associate, to be Associate Professor of German. 

Arraham Cohen, Ph. D., now Instructor, to be Associate in Mathematics. 

J. Elliott Gilpin, Ph. D., now Instructor, to be Associate in Chemistry. 

Harrt C. Jones, Ph.D., now Instructor, to be Associate in Physical 
Chemistry. 

Thomas S. Baker, Ph. D., now Instructor, to be Associate in German. 

George C. Keidel, Ph. D., now Instructor, to be Associate in Romance 
Languages. 

James C. Ballagh, Ph. D., now Instructor, to be Associate in History. 

Also the following promotions, recommended by the Medical Faculty : 

Dr. Thomas C. Gilchrist, now Associate, to be Clinical Professor of 
Dermatology. 

Dr. J. Williams Lord, now Associate, to be Clinical Professor of Der- 
matology. 

Dr. Louis E. Livingood, now Assistant, to be Associate in Pathology. 



Adam T. Bruce Fellow. 

GiLMAN Arthur Drew, of Newton, Iowa, S. B., Iowa State University, 
1890 ; Ph. D., Johns Hopkins University, 1898, and late Fellow in Zoology. 
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Fellows. 

Thomas Sewbll Adams, of Baltimore, A. B., Johns Hopkins Univer- 
sity, 1896. Eetmotaies. 

John William Basore, of Broadway, Va., A. B., Hampden-Sidney 
College, 1893. Lalin, 

Frank Ringqold Blake, of Baltimore, A . B., Johns Hopkins Univer- 
sity, 1897. Sanskrit, 

Pjkrce Butler, of New Orleans, La., A. B., Tulane University, 1892. 
Bkiglish, 

Joseph Scuddsr Chamberlain, of Hudson, O., S. B., Iowa Agricul- 
tural College, 1890. ChemUtry. 

Percy Millard Dawson, of Montreal, Canada, A. B., Johns Hopkins 
Univentity, 1894, and M. D., 1898. Physiology, 

Oeorqe Stronach Fraps, of Raleigh, N. C, S. B., North Carolina 
Agricultural College, 1896. Chemistry, 

Pierre Joseph Frein, of Gt. Barrington, Mass., A. B., Williams Col- 
lege, 1892. Romance Languages. 

Leonidas Chalmers Glenn, of Crowder's Creek, N. C, A. B., Univer- 
sity of South Carolina, 1891. Geology. 

Caswell Grave, of Monrovia, Ind., S. B., Earlham College, 1895. 
Zoology. 

Karl Josef Grimm, of Baltimore. Semitic Languages. 

HoLLiSTER Adelbert HAMILTON, of Rochester, N. Y., A. B., Univer- 
sity of Rochester, 1892. Greek. 

George Oscar James, of Bowers Hill, Va., A. B., Johns Hopkins 
University, 1895. Mnihemaiics. 

William Kurrelmeyer, of Baltimore, A. B., Johns Hopkins Univer- 
sity, 1896. German, 

Joseph Francis Merrill, of Richmond, Utah, S. B., University of 
Michigan, 1893. Physics, 

Alfred William Mildem, of Cornwall, Ont., A. B., University of 
Toronto, 1888. Greek. 

Eugene Lindsay Opie, of Baltimore, A. B., Johns Hopkins University, 
1893^ and M. D., 1897. Pathology, 

Frederick Albert Saunders, of Ottawa, Canada, A. B., University 
of Toronto, 1895. Physics, 

Laurence Frederick Schmeckebier, of Baltimore, A. B., Johns 
Hopkins University, 1896. History. 

Henry Skinner West, of Baltimore, A. B., Johns Hopkins University, 
1893. English. 

In case a vacancy arbes, Thomas Madison Jones, of Doe Hill, Va., 
A. B., Randolph Macon College, 1894, is to be appointed in the department 
of Latin. ^ 



Hopkins Scholarships. 

OFFERED TO VIRGINIA AND NORTH CAROLINA STUDENTS. 

These scholarships, in accordance with the wishes of the founder, are 
awarded to candidates from Virginia and North Carolina who are con- 
sidered by the Academic Council to be the "most deserving of choice 
because of their character and intellectual promise." They are awarded 
to college graduates; the Maryland scholarships, elsewhere announced, are 
given to undergraduates : — 

Honorary Scholarships: 

W. M. Blanchabd (A. B., Randolph Macon College, 1894), of Hert- 
ford, N. C. 

Hall Canter (A. B., Randolph Macon College, 1892), of Ashland, Va. 
C. C. Glascock (University of Virginia, 1892), of Buckland, Va. 

C. C. HoLDEN (A. B., Johns Hopkins University, 1888), of Raleigh, N. C. 

Walter Hdllihen (A. B., University of Virginia, 1896), of Staunton, 
Va. 

J. W. Kern (University of Virginia, 1881), of Alexandria, Va. 

D. P. Parham (A. M., Randolph Macon College, 1891), of Hampton, Va. 

G. W. Russell (A. B., Randolph Macon College, 1892), of Onancock, Va. 

C. W. SoMMERVJLLE (A. B., Hamptou-Sidncy College, 1890), of White 
Poet, Va. 

G. T. Surface (S. B., Virginia Polytechnic Institute, 1896), of Blacks- 
burg, Va. 

J. B. Wharey (A. B., Davidson College, 1892), of Mooresville, N. C. 

J. H. C. Winston (A. B., Hampton-Sidney College, 1894), of Farmville, 
Va, 



Scholarships: 

W. M. Allen (S. B., Rutherford College), of Wadesboro, N. C. 
G. £. Barnett (A. B., Randolph Macon College, 1891), of Mocksvil 
N.C. 
W. N. Berkei-ey (8. B., St. John's College, 1896), of Charlottesville^ \ 
R. M. Bird (A. B., Hampden Sidney College, 1897), of Petersburg, A 

I. H. Blackwell (A. B., Randolph Maoon College, 1895), of Bedic 
City, Va. 

W. C. CoKER, Jr. (S. B., South Carolina College, 1894), of Wilmingtc 
N.C. 

W. S. Drewry (A. B., University of Virginia, 1893), of Fayettevil 
N.C. 

W. L. FousHEE (A. M., Wake Forest College, 1894), of Roxboro, N. ' 

J. C. Herrick (A. B., University of Virginia, 189(5), of the Univeni; 
ofVa. 
Carl Kinsley (A. B., Oberlin College), of Falls Church, Va. 

C. H. Little (A. B., Roanoke College, 1893), of Hickory, N. C. 
R. £. Loving (A. B., Richmond College, 1896), of Richmond, Va. 

D. E. Motley (A. B., Milligan College, Tenn., 1894), of Chatham, Vi 
W. 8. Myers (A. B., University of North Carolina, 1897), of Ashevill) 

N.C. 
C. L. Raper (A. B., Trinity College, N. C, 1892), of Greensboro, N.< 
George Ragland (A. B., Richmond College, 1896), of Richmond, Vi 
C. C. Weaver (A. B., Trinity College, N. C, 1895), of Greenbboro, N.C 

F. D. Wilson (S. B., Virginia Polytechnic Institute, 1894), of Chathan 
Va. 



Honors of the Undergraduates. 

The standing of students in the class about to graduate, who are entitlec 
to honors, is as follows: 



Joseph Nathan Ulman. 
Harold Pender. 
Henry John Lucke. 
Raymond Ddrbin Miller, 
GusTAVus Charles Dohme. 
Vincent Adams Kenoup. 
Albert Gad Stidman. 
Thomas Lindley Pylk. 

In accordance with the regulations, 
to the first ten students named above. 

The standing of students of the second year who are entitled to honon 
is as follows : 



Charles Miner Stearns. 
George Miltenbebobr Clasee 
John Somerville Fischer. 
Victor Edqeworth Smith. 
Alexander Lazear ISeth. 
Ralph Duffy. 
Thomas Fitzqerald, Jr. 

University Scholarships are awardet 
who stand first in point of scholarship 



John Calvin French. 

Harry Seliqer Greenbaum. 

Herman Kurrelmeyer. 

Edwin Albert Spilman. 

Robert Lee Ramsay. 
r Philip Sidney Morgan. 
\ William Leavell Ross. 

Eddy Bdbke Fosnocht. 

Henry Carter Downes. 



Ferdinand Colquhoun Fishib 

{George Diuothd Davidson. 
John Hendrigken Kino. 
Lawrence Anton Reymank. 
f Walter Marshall Kraqib. 
\ James Morfit Mullen. 
f John Philip Hill. 
\ Leonard Keene Hirshbebo. 



The standing of students of the first year who are entitled to hooon, i 
as follows: 



Edward Pechin Hyde. 
John Howard Eager, Jr. 
Robert Bruce Roulston. 
Donald Macy Liddell. 
John Whfiei^r Griffin. 
Charles Edward Brooks. 



Howard Baetjer. 

Jared Sparks Moore. 

Frank Peyton Rous. 

Solomon Powers Smith. 
f Jambs Luther Albert Bubscu 
(Leonard Leopold Mackall. 



The Hopkins Scholarships, which are awarded to residents of Marylaix 
only, are bestowed as follows : 

Second Year. 

Honorary Scholarships : Scholarship : 

John Calvin French. Robert Lee Ramsay. 

Harry Seliger Greenbaum. 
Herman Kurrelmeyer. 
Edwin Albert Spilman. 

First Year. 
Honorary Scholar ships : SchoUirskips : 

Edward Pechin Hyde. John Wheeler GRnmr. 

John Howard Eager, Jr. Charles Edward Brookb. 

Robert Bruce Roulston. 
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JOHNS HOPKINS MEDICAL SCHOOL. 

session begins October 1 and extends to June 15. 

le Annual Announcement of the Medical School is now ready. 
mVL be sent on application. Announcements of the courses 
raduates in medicine will also be sent on application. 

STAFF. 



f F. P. Mall, M. D., Professor. 
L. F. Barker, M. B., Associate Professor. 
J. W. Lord, M. D., Instructor. 
R. G. Harrison, Ph. D., Associate. 
C. R. Bardeen, M. D., Assistant. 

W. H. Howell, Ph. D., M. D., Professor. 
G. P. Dreyer, Ph. D., Associate. 

f J. J. Abel, M. D., Professor. 

( Walter Jones, Ph. D., A^ssistant. 

( J. J. Abel, M, D., Professor. 

-< Reid Hunt, Ph. D., M. D., Associate. 

( A. C. Crawford, M. D., Assistant. 

f W. H. Welch, M. D.. LL. D.. Professor. 

Simon Flexner, M. D., Associate Professor. 

L. E. LiviNGOOD, M. D., Associate. 

8. M. Cone, M. D., Assistant. 

N. MacL. Harris, M. B., Assistant. 
^ W. G. MacCallum, M. D., Assistant. 



iology,. 



ioloffieeU 
iemistry., 



maeology and 
ideology 



ology and 
icteriology. 



cine. 
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Some Ectosarcal Phenomena in the Eggs of Hydra. 
By R A. Andrews. 

Since the time when the egg development of Hydra was so well described 
by Nikolaos Kleinenberg in his classical paper, so much has been added by 
the ratMTchei of Kerschner, Korotneff, Nussbaum and Brauer, that the 
laeto leoorded in this present preliminary notice would possibly not have 
ranained uoraoorded but for the fact that these later observers restricted 
tMr vork so largely to the study of preserved specimens. 

A ouvfol study of the cleavage of the eggs of the green, as well as of the 
brown. Hydra, in March, April and May 1898, for the purpose of enquiry 
into tbe possible existence of Blow phenomena,* revealed peculiar activities 
0# the dear, thin, outermost, layer of the eggs— the Ectosarc These phe- 
Bomena were to some extent comparable with typical filose threads, yet 
characteristically different in type from those found in other forms. The 
studied in their normal attachment to the living parent Hydra, 




b. 



Flu. 1. 



under a properly supported cover-glass. Artificially detached from the 
parent they develop very well, but are so soft that it was found difficult to 
place them as desired without injury ; while if studied as normally attached, 
tbe movements of the Hydra although a source of much annoyance to the 
observer, often brought the egg into favorable positions. 

Tbe egg divides in the remarkable manner deMcribed by Kleinenberg. 
Tbe first cleavage plane passes gradually through from one side of the egg 
to tbe other, as shown in Figure 1. The groove shown in (a) widens and 
deepens (6) till it nearly reaches the centre, and then closes up (c) leaving 
a bole at tbe centre. This hole is really a passage-way quite through the 
egg: it seems to be tbe bottom of the cleavage groove left in the closing of 
the peripheral part. Sometimes, however, it appeared to form indepen- 
dtnily and deeper in than the groove extended. This hole seems then to 
along, tbroogb the egg substance, towards the side opposite to that 



te. F. Andviwa 



flotne Spinning ActiTltles of Prot^lasm In Starfish and Echinus 
of Mflrphology, Xn, 1S97. 



whence the cleavage groove started, till only a narrow isthmus of egg sepa- 
rates it from the surface (iV). Here again it is not quite clear whether this 
part of the groove, this large passage, is exactly an enlargement of the 
central hole, or more or less a new formation. Finally (e) the isthmus 
parts, with withdrawal of yolk, and an open groove similar to the first 
part, but on the opposite side of the egg is opened up^ with no isthmus 
now bridging it. The egg thus gapes open on one side; closes, and again 
ga()es open on the opposite side. 

The second cleavage and some subsequent ones are formed in much the 
same way. This cleavage is so strikingly bimilar to that recently described 
for Berck ovcUa by Ernst Ziegler * as to negative his statement, (p. 41), that 
this mode of cleavage "wrwi nirgends in ditser WeUe twkommt." 

Considerable complications in the cleavage are introduced by amoeboid 
movements and the formation of pseudo|>odia. As shown by Kleinenberg, 
the first cleavage is preceded by the formation of very large blunt processes, 





Fig. 2. 

or pseudopodia, which arise in a group at that pole of the egg farthest 
from the Hydra, Fig. 2. These may be com|>ared to the ** cleavage papillse " 
found in the eggs of C^rebratuius* and occurring in eggs of some other 
groups. Again they are sufficiently like the *^ nasenahnliche Fortsatze'' of 
Beroe to suggest some underlying common causation. They vary in size 
and number as well as in time of appearance and length of duration in 
variouH eggs ; thus harmonizing with the great variability in other cleavage 
phenomena in these protean eggs. They contain some yolk spherules and 



1 £xperiinc>ntelle Studien Ober die Zelltheilnng. Archiv. f. EntwicklungsmechanlkjYII. 
September, 1898. 

3E. A. Andrewt). ActJTitiee of Polar Bodies of Cerebratuluv. ArchlT t Entwick- 
lungsmechanUc, VI, 1898. 
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flow readilj tike Btaggish peeudopodia. When the cleavBge farrow openi, 
some p&pil1«, or pseudopodia, remain for wme time on each edge. Fix. 3i 
not anlike blant incisors in a gapiog mouth. 

At the time of the opening of the furrow an<l during its cloBing, there 
were Been much more delicate processes. These were visible as clear lines — 
when seen with a low power^ind projected from the clear outermoet part 
of Ibe egg. As drawn with a camera lucida, Zeiss 4 mm. obj., and 4 eje- 
piece, the; are represented hj the blsck lines jutting out into the cleavage 
furrows in Figure 3. While the gross peendopodia contain giaaular proto- 










plaBm and some yolk, these fine proceesea are wholij of the clear ectosarc 
that covers the egg external lo its granular protoplasm. In the fignres that 
follow, these eclosarcal elevations are represented hy black, though under 
the microscope they are highly refractive and clear. Carefully observed 
with 4 mm. obj., and 4, 8, or aomelimea IS eyepiece, these processes seem 
to be sheets and masses of clear protoplasm standing out like icebergs, or 
icicles, or expanses of a refractive jelly. 

In Figure 4, some of them are represented as drawn with an interval of 
three minutes: ihelower row of diagrams roughly abowssome of the changea 




in size, shape, and direction at the end of that time. Oftea they change so 
rapidly that it is difficult to get sketches of the successive shapes. 

In Figure 5 are represenled successive changes in one of Ibe procewe? 
that stood out over the rim of the furrow, far from the opposite side, till 
the furrow had partly c\(nfA in, when it was brought into contact with the 
other side, or nearly so. Later it was withdrawn into the side it sprung 
IVom, and before the Gnal clcsinit of the furrow. The figures were drawn 
at intervals of about one minute and the whole series took place in about 
forty-five minutes. The figures indicate only the outlines of the processes 
in silhouette and are necesaarilj very imperfect since they can show no 
changes in denrity, refraction, or thickne«. Moreover, in these phenomena, 



as in the kindred activities of certain leucocytes, it u almost impoadble ti 
follow the limits of some of the fine processes and films, even when the lighi 
remains constant and good The uppermost figures represent the procea 
figured when it appeared as a thin film, and many of its changes were dm 
to taming the flat or the edge to view. At times it seemed to ware likei 
flag, and then again, its edges became crenated so that it resembled colaic 
algK moved by a current in the water. But besides these changes, whidi 
may have been caused by outside influences, there were branchings and cu. 
lescences, increase and decrease in use, and the projection also of filamenti 

TJfTfr 




Pio. B. 



so fine as to be classed with tme flioae threads. Horeorer, some of the 
movements were sudden and energetic, — thus the changes from the Gist Ic 
the second form shown was by a quick bend that was performed in a momeni 
The long forked forms seen in the lower part of the diagram reached *am 
the cleavage furrow and Ibeir tips became initistinguiHbable against thi 
opposite moiety of the egg. Apparently however, they formed no connec 
tion with it, and oltimately the whole proress shrunk into a rod so minnti 
and simple that it could have been passed by as a bacterium, had its pre 
ceeding history not been observed. 

The purpose of all these protean ectosarcal displays was not at all obviooi 
At tbe bottom of the cleAvage furrow the prfirrwiw si 
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that their tips were lost to sight over the opaque mass of the 
part of the egg. Sometimes protoplasm flowed along in lumps on 

soesses, and the question suggested itself whether these ectosarcal 
tablished intercellular currents as do some filose threads ; but no 
answer was attainable at this time. In the closing up of the furrow 
ure thin expanses of granular protoplasm that passed like bandages 
es from one cell half to the other, but it was not demonstrated that 
d their origin in ectosarcal processes. 

1 the furrow had closed and a central passage was present, phenomena 
10 the above were sometimes seen, but these activities were more 
indred to the gross pseodopodial formations, since granular proto- 
aa contained in the processes which were seen at times to shoot out 
i even across, the central passage. In the later phases of the 
, when the isthmus was parting (d and «, Fig. 1) there were often 
ioeable disturbances, both the formation of such clear ectosarcal 
1 processes' as above described and also the shooting out of small, 
ig processes of a granular appearance. 

i first cleavage, these irregularities of the surface of the isthmus 
adjacent cleavage furrow, were complicated by the fact that the 
tached to the ectoderm of the Hjdra bj irregular pseudopodia and 
dergo changes at the end of the first cleavage. In later cleavages, 
ing isthmus of connections was often drawn out into an exceedingly 
filament that was composed almost entirely of clear ectosarc and 
d a large filose thread, so that one might have thought it was pro- 
9m one cell to the other had not one seen it produced as a faint 
of a former gross bridge or isthmus. In the bays, or open parts 
leavage furrows, near such reduced isthmuses, there were often 
ive displays of both clear ectosarcal processes like those described 
ad of various granular pseudopodia both delicate and gross, some 
containing yolk. 

ill summarize the preceding statements as follows : 
1 addition to the various granular pseudopodia that accompany the 
ble cleavages of the eggs of Hydra there are peculiar disturbances 
losarc :— clear films and filaments being freely formed, 
bese outgrowths of the ectosarc are formed when and where the 
the egg are separated by considerable space and extend out into 
ces. 

bey undergo great changes of form and of bulk and may suddenly 
withdraw, bend or branch. 

t the bottom of cleavage furrows, when closing, such ectosarcal 
I may reach across the cleft to the opposite cell or mass. There is 
*and for inferring that these processes are concerned in the approxi- 
nd union of separated masses of the egg, in closing in and apparent 
cleaveage products. 

Iiese ectosarcal phenomena are akin to filose phenomena : there is 
ion to suppose them produced by such changes in the ectosarc as 
resent, be spoken of only as contractility. By contractions also in 
rial of the processes themselves, some, if not all, of their changes 
ind size seem to be brought about. 

fie presence of such activities on the surface of cleaving eggs 
the value of surface tension as a factor in cleavage phenomena, 
>t explicable along the lines of any other physical explanation yet 
I. On the other hand, these surface phenomena readily fall under 
iceptions of the structure and the activities of protoplasm observed 
IS adult organisms, as well as eggs and embryos, that were advanced 
Qt work on this subject.^ 

12th, 1898. 

eview of Dr. F. S. Conant's Memoir on the Cubo- 

ae. {Memoirs Biological Laboratory^ J, H, K, Vol. IV, 

ote, which gives an outline of the memoir by the late Dr. Conant, 
►f extracts from a review, by Sidney J. Hickson, in Natural Science ; 
I a review by Prof. H. V. Wilson, in Science, 

(From Natural Science^ Sept, 1899, pp. 206-209.) 
e is iM) group of the Coelentera which needed the careful investi- 
a clever student more than the one which Cbnant chose for the 

Ddzewa. His Living Sabttanoe. Joamal of Morphology, Vol. Xn, 1897. 



subject of his thesis for the degree of Doctor of Philosophy at the Johns 
Hopkins University. 

''The Cubomedusae present so many features of exceptional interest that 
zoologists have felt very keenly that a reinvestigation of their anatomy 
and a study of their development were among the most important pieces 
of work yet to be done in the group of the Coelentera. The investigations 
of Glaus and Haeckel, who were able to study preserved material only, are 
necessarily incomplete and unsatisfactory, and Conant seized the oppor- 
tunity which the discovery of large numbers of the living medusae on the 
coast of Jamaica gave him of reinvestigating the whole subject There 
can be no doubt in the minds of those who read the volume which records 
the results of his labors, that this contribution to science is a solid and 
valuable one. His descriptive writing is remarkably lucid, his reasoning 
clear, and at the same time cautious, and the numerous illustrations to the 
memoir are admirable. With such impressions framing themselves as we 
read the pages, there comes the feeling that in Conant we have lost a 
zoologist who had every prospect before him of a brilliant career in the 
scientific world. His patient and noble devotion to the cause he had at 
heart demands our admiration, and calls out our sympathy for his friends 
and fellow-workers in America who mourn his untimely death. 

" The 8i>ecie8 that Conant had to work upon were Charybdea xaymaoana 
and Vripedalia eyatophora, both of which were found in Kingston Harbor, 
Jamaica, the latter being the sole representative of the new family Tripe- 
dalidae. The habit of these two species is not their least remarkable 
feature. The Cubomedusae were generally considered to be deep*sea 
forms, but both these species are found at the surface and near the shore. 
Tripedalia occurs — very locally — in water that is not only very shallow but 
discolored with organic matter, with a bottom of black mud. 

" Tripedalia is the smallest form of the Cubomedusae, the height of the 
bell in the largest individuals being only 8 or 9 mm., whereas of the 
twenty species mentioned by Haeckel only two are less than 20 mm. in 
height. The generic name is given to it on account of the prominent 
feature of the arrangement of the tentacles in grou])s of three, with sepa- 
rate pedalia. Further details of the anatomy of this new genus are given 
in the text. 

''The greater part of the dissertation is occupied by an admirably lucid 
account of the anatomy of Charybdea xaymaeana, containing several new 
points of interest; but perhaps the most important part is the detailed 
description of the vascular lamellae and the nervous system of the Cubo- 
medusae at the end of the volume. It will be noted with some interest 
that SchewiakoflT's account of the histology of the eyes was not confirmed 
in all details. It will be remembered that SchewiakoflT recognized in the 
retina two kinds of cells which he named visual cells and pigment cells 
respectively. This Conant was unable to do ; in fact he found considerable 
evidence against the two types of retinal cells, and he found that the long 
pigment streaks are parts of retinal cells continued into processes like 
SchewiakofiT's visual cells." 

(From Scieneej Oct 7, 1898, pp. 481-484.) 

" The account of the Cubomediisan structure given by Dr. Conant is suc- 
cinct but comprehensive. The deep, four-sided bell bears a tentacle (or in 
some species a bunch of tentacles) at each angle. On each lateral surface, 
at a higher level than the tentacles, is situated a niche into which projects 
a sense-organ. The primitively undivided (Scyphistoma condition) gastro- 
vascular space is here diflGerentiated into a central stomach and a peripheral 
portion lying in the lateral wall of the bell. The peripheral portion is sub- 
divided into four stomach pockets by linear partitions, lying in the plane 
of the tentacles and therefore interradial. These partitions (cathammae) 
are mere strips of entodermal lamella, produced by the fusion between the 
entodermal linings of ex- and sub- umbrella. The cathammal lines stop 
short of the tentacles, leaving an undivided peripheral portion of the 
primitive space, by means of which the four stomach pockets communicate 
with one another. As Conant points out, the arrangement recalls the gas- 
trovascular system of many Hydromedusae, with the diflference that in the 
Cubomedusae the radial canals are wide 'stomach pockets' and the catham- 
mal plates are narrow lines. When we come, however, to the extreme 
peripheral portion of the gastrovascular system, we find that the likeness 
is not with the Hydromedusae, but with the lobed Scyphomedusae. The 
gastrovascular space, to be brief, does not end with an even circular edge 
at the bell margin, as is the rule in the former group, but is divided into 
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separate lobes (marginal pockets) extending into the Telom (as velar 
canals). Conant does not dwell on phylogenetic inferences, but evidently 
inclines to the belief that the ancestors of the Cubomedosae possessed a 
margin divided into sixteen lobes. The present position of the four sense 
oigans indicates the site of the original margin, 'which elsewhere has 
grown down and away from its former level, leaving the sensory clubs like 
floatage stranded at high- water mark/ Fusion between adjacent lobes, 
involving the ectoderm and jelly, gave to the medusa a continuous margin 
and a ' velum,' but, owing to the incompleteness in the fusion of the antO" 
dermal linings of the several lobes, the latter still retain in the adult Cubo- 
medusa enough of their individuality to indicate their former condition. 
In a word, the marginal pockets of the existing Gubomedusa are to be 
construed as entodermal linings of once separate lobes. 

" This conclusion as to the morphology of the marginal pockets derives 
much support from the behavior of a puzzling structure, called by Conant 
the marginal lamella. Unlike the true vascular lamella, which simply 
connects one entodermal cavity with another, the marginal lamella extends 
from the entoderm of the gastro vascular space to the ectoderm of the bell 
margin. It is a narrow strip which follows the outline of the marginal 
pockets, travelling in the radii of the sense organs far away from the 
actual edge of the bell, and surrounding the sense organs in such a way as 
to indicate clearly that they were once at the bell margin. The marginal 
lamella seems to be a functionless, rudimentary organ. Glaus, whose imper- 
fect description of the structure did not bring to light itf morphological 
interest, as indicating the site of the ancestral bell margin, suggested that 
it was perhaps the vestige of a ring canal. Conant naturally is skeptical of 
this explanation of a lamella connecting ento- and ectoderm. The true 
meaning of this peculiar lamella is a [X)int well worth working up, more 
especially as it is not confined to the Cubomedusae, but has been observed 
in the ephyra lobes of discophores {Rhisostoma), 

" Before leaving this subject of the general body-plan, it may be men- 
tioned that while the probability is that the Cubomedusae are descended 
from stalked ancestors {Lucemaria-like forms), and hence that the apex of 
the exumbrella was once drawn out into a peduncle, there is in the adult 
Gubomedusa no trace externally nor internally of this hypothetical stalked 
condition. Light on this very interesting point can only be expected from 
a study of the development. 

** Unlike the other Scyphomedusae studied, the Cubomedusae possess a 
nerve ring. In their study of the nervous system Glaus and Conant both 
depended on sections, and naturally the results are not so satisfactory as 
those reached by the Hertwigs on the Hydromedusae mainly with the aid 
of macerations. Glaus describes the neuro-epithelium as consisting of alter- 
nating supporting cells and sensory cells, the inner ends of the latter 
becoming continuous with the nerve fibres. Conant makes it doubtful 
whether this is the actual condition, since he does not find the sensory 
cells. He offers, however, no observations on the origin of the 'nerve 
fibres.' Macerations will probably show the connection of these fibres with 
at least some of the neuro-epithelium cells. 

''The possession of a nerve ring has been regarded (Glaus) as a point of 
essential similarity between the Cubomedusae and the Craspedota. The 
main ring in the former group is obviously a differentiation of the epithe- 
lium of the subumbrella, and Glaus, therefore, interprets it as homologous 
with the inner Craspedote ring. In the immediate neighborhood of each 
sense organ there are given off from the main ring two roots which ceasing 
to he euperfieial bands pass through the jelly, and -emerge on the outer wall 
of the bell (on the floor of the sensory niche). They converge and unite, 
forming a superficial nerve tract which crosses the base of the sense-club. 
These four isolated tracts are regarded by Glaus as the remnants of a once 
continuous exumbral ring, such as is found in the Hydromedusae, and 
which here, as in the Hydromedusae, stands in connection with the sub- 
umbral ring through the medium of fibres that perforate the jelly. 
Conant, on the other hand, regards the tracts lying across the bases of the 
sense organs as portions of the primitive subumbral ring which were 
shut off from the main ring when the marginal lobes grew together. With 
the Hertwigs and Haeckel he thus looks on the ring as not homologous 
with that of the Craspedota, but as a special differentiation of the plexus 
of the subumbrella, found throughout the Scyphomedusae." 



The Echinoids and Asteroids of Jamaica. By Hubert 
Lyman Clark. 

While enjoying the privileges of the Marine Laboratory of the Johns 
Hopkins University at Port Henderson, Jamaica, in 1896, and again at 
Port Antonio, in 1897, I felt the need of some means of identifying the 
Echinoderms which we found. Collections were made of all the species 
found, and upon these the following list is based, though I have had the 
opportunity of examining in addition the collections^ now in the Appleton 
Cabinet of Amherst College, made in Jamaica some forty years ago by 
Prof. G. B. Adams. My own collections were made in Kingston Harbor, 
chiefly near Port Royal, and on the Gays which lie off its entrance on the 
south side of the island, and at Montego Bay and Port Antonio on the 
north side. They were made during the months of May, June and Jaly, 
1896, and July and August, 1897. The Ophiurids have been placed b 
other hands for identification, while the Holothurians, which in those 
waters are the most numerous and noticeable of the Echinoderms, will be 
treated of in a later paper. 

This list of Echinoids and Asteroids is not supposed to be exhaustive, u 
very little dredging was done, and none at all in water over six or seven 
fathoms deep, but it is hoped that it may be of use in two ways. Primarily 
in making the identification of the different species easy for future stodents 
and visitors to the island, and secondarily in throwing some light oo the 
distribution of the littoral Echinoderms in the West Indies. The paper 
by Dr. G. W. Field in the Johns Hopkins University Circular for April, 
1892, on the " Echinoderms of Kingston Harbor," has been of the greatest 
assistance in the preparation of this somewhat more extended list. 

The Echinoids. 

The identification of the Echinoids has been made easy by the worb of 
Professor Alexander Agassiz. Sea-urchins are abundant everywhere that I 
have been on the coast of Jamaica, though the number of species is small, 
but Glypeastroids and Spatangoids are not common on the south side of 

the island. 

Order: Gidaroida. 

Family: Cidaridae. 

1. Cidaris trilmbides (LtkmV..), 

Easily recognized by its tliick, blunt spines, which are olten overgrown with animil 
or vegetable incrustations. Natural color, reddish or purplish brown ; secondary spiiw 
almost white, with dark brown tips. Size medium, the test seldom exceeding GO mm. in 
diameter. Common on the Cays near Kingston, where the specimens usually have tbe 
spines quite clean. Very abundant at Port Antonio, especially in East Harbor, sod 
there the spines are very much overgrown with Algae. The reproductive organs ven 
not near maturity in any specimen examined. 

Order: Diadematoida. 
Family: Diadematidae. 

2. Dutdema setosum (Gray). 

Readily distinguished iVom the other sea-urchins by its very long, slender spistfi 
large size and dark color. The test may be 100 mm. iu diameter and the spines tvice 
that in length. The color is usually a very dark reddish or purplish brown, almost 
black, but specimens are common which have the spines banded brown and while, and 
sometimes almost wholly white specimens are found. Light color seems to be espedaDf 
characteristic of very small, presumably young specimens. Abundant about ooral reefr 
everywhere in Jamaica. 

Family : Echinometradae. 

3. Echinometra subanytUaris (Leske). 

Very variable in size and shape, as well as in color. Ambitus sometimee dronlar, bat 
usually elliptical, with a long diameter of about 60 mm. and a short one of 58. Teit 
somewhat flattened. Spines rather stout, but sharp pointed. Color varies from vof 
light to very dark reddish brown, while the spines often appear iridesoent Tiolet-freeii' 
Abundant on the Port Henderson side of Kingston Harbor, but especially so in the Etft 
Harbor at Port Antonio, near Folly Point. 

4. E. vifidis (A. Ag.). 

Similar to the foregoing, but may be distinguished by the " bare abactinal system witfi 
equally developed genital plat^." I have not met with this species myself, bat tiMR 
are several specimens from Jamaica in tiie Adams collection, and I feel confident thst i 
careful search would show it to be more or less common in the same adtaations if S. 
subangularu. 

Family: Echinidae. 

5. Toxopneustes txiriea^atiu (Lamk.). 

Readily distinguished by its green and white coloration, though the Bpbim axe oltaD 
tipped with purplish, and rarely they are wholly white. Test about 70 mm. in dintftVi 
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biUenad ; amUtoB circular. Very abundant in Kingston Harbor oTerywhere. 
places the bottom seems literallj paved with them. In three hauls of a small 
ft Port Henderson, 856 specimens were obtained. Much lees common on the 
le of the island, but a few specimens were met with in the East Harbor at Port 
Sexual products are ripe all summer and artificial fertilisation is extremely 

wnoe egeulenta (Leeke). 

nge size and light color of this urchin easily distinguishes it from the other 
1 Echinoids. Test usually delicate purplish, 100 to 125 mm. in diameter. Spines 
bite, closely crowded. Very small specimens often are rather yellowish and 
be oonfUsed with Tmopneuttet, but they may be recognized by the absence of 
nicating plates on the buccal membrane. Common on the Cays near Kingston, 
f fiackum Cay. Very common at Port Antonio, especially in East Harbor near 
int. Sexual products were ripe in June and July, and artificial fertilization 
Bsaftil. 

Order: Clypeastroida. 
Family: Clypeastridae. 

easier subdepretMUB (Gray). 

by the colored boys "sea-moon." Recognized by the very flat aotinal surface 
iiinness in proportion to length and breadth. My best specimen measures 175 
ength, 135 in breadth and only 25 in greatest thickness. Agassiz says, however, 
proportions vary greatly. Color, yellowish green, deep brown or rich dark 
purple. Three fine specimens were obtained in Kingston Harbor, near Fort 
, and I collected on the reef at Port Antonio a small dypeastroid which, with 
Itation, I refer to this species. 

nnrUhus rosaeeus (Lamk.). 

distinguished by its highly arched test and deeply sunken mouth. My best 
1 measures 76 mm. in length, 62 in breadth and 33 in height ; the mouth is sunk 
mIow the edge of the test. Color, uniform dark brown. Not seen alive on the 
de of the island, but several specimens were taken at Port Antonio, on the 
St aide of Navy Island. They were found in the sand underneath large slabs of 
k. 

Family: Scutellidae. 

ita aejforis (A. Ag.). 

ielicate "sand-dollar" may be known by the flatness of the test and the Hz 
The color of the living animals ia a light oliv&'green. My largest specimen is 
ircular, and has a diameter of 55 mm. Not seen about Kingston, but quite 
in the East Harbor at Port Antonio. 

itMtudina'a ( K lein ) . 

guished from the foregoing by being more highly arched and having onlyyft^e 
I did not meet with this species myself, Imt a handsome bleached test (65 x 50 
Dm Jamaica is in the Adams collection. 

Order: Spatan^oida. 
Family: Echinoneidae. 

hinoneus semilunaris (Gmel.). 

leal, somewhat flattened Eohinoid, with five equal, simple, narrow ambulacra, 
□g from apex to mouth. In living specimens the spinftt are light brown, while 
are usually bright red, causing the ambulacra lo appear with great distinctness, 
the specimens found were less than 25 mm. long, but one test measures 46 x 37 
his species is found, though not very common, on Rackum and Drunkenman's 
$ar Kingston, but it is abundant at Port Antonio, especially on the Fort Reef, 
cur usually in the sand beneath broken slabs of coral rock, though they some- 
Ing to the underside of the rock itself. They can burrow in the sand with some 
, and are easily overlooked. The sexual products seemed to be ripe early in 

Family: Spantangidae. 

isMM unieolor (Klein). 

spatangoids of small size and uniform light grayish brown color. Large speci- 
leasure about 80 mm. long, 65 wide and 42 high, but most of those found were 
ich smaller. Not seen on the south side of the island, but very common at Port 
>, in company with the foregoing, which in habits it somewhat resembles. 

tama verUrieosa (Lamk.). 

:nized at once by its large size. Near Kingston it occurs in water of two or three 
I depth on the harbor side of Drunkenman's Cay, Just outside the reef, where we 
1 a dozen specimens in two hauls of a small dredge. At Port Antonio they were 
n two fathoms of water on the sandy bottom directly south of Navy Island, 
hey were obtidned by diving for them. Superficially, the specimens firom these 
alities are so different, I can hardly convince myself they are the same species. 
Yom Drunkenman's Cay are dark brown, and measure about 95 mm. long, 75 
md 40 high, while the specimens f^om Port Antonio are twice as large, more 
urched, and of rather a light yellowish brown color. 

The Asteroids. 

identification of the star-fish collected has been a matter of no little 
Itj, owing to the lack of good descriptions and figures of the West 
I littoral forms. Star-fish are not abundant at any point in Jamaica 

hmTe visited, though one or two species are reasonably common at 



Port Royal. I feel sure that careful search and a little dredging would 
add materially to the following list. 

Order: Phanerozonia. 

Family: Astropectenidae. 
AslropeeUn, 

The Jamaican species of this genus may t>e easily recognized by the very flat abactinal 
surface, covered with paxillae, the very large and prominent marginal plates, and the 
light color. They are of medium size, generally l^s ttian 125 mm. acrom, and are 
usually reddish or yellowish white, but often a light greenish gray. 

\, A. artieulatus (Say ) . 

This species may be recognized by the absence of spines on the superior marginal 
plates, but near the distal end of the ray each of these plates bears a single, small, blunt 
tubercle. The tops of the paxillae are granular, and the long spines on the inferior 
marginal plates are blunt and much flattened. Occurs in Kingston Harbor, chiefly near 
Port Royal, and also at Montego Bay, but no Astropectens were found at Port Antonio. 
The specimens obtained were collected on sandy bottom, in very shallow water, among 
or near mangroves. 

2. A. duplieatus (Gray). 

Distinguished by the long, sharp, conical, erect spines on the superior marginal plates. 
Tops of the paxillae with 8 or 9 rather long blunt spines. Not uncommon in Kingston 
Harbor, near Port Royal, on sandy bottom, in very shallow water, near mangroves. 
Not seen on the north side of the island. 

3. A. antUlensis (Liitken.). 

In the Adams collection there are several specimens of Astropecten, labelled " Astro- 
pecteu antillensis, Jamaica," which differ from the foregoing species in the absence of 
spines and tubercles on the superior marginal plates. The spines on the inferior mar- 
ginal plates are somewhat cylindrical, and the tops of the paxillae are granular. While 
these specimens, which are in a wretched state of preservation, may t>e artietUalutf 
anNIlensis probably occurs in Jamaica, and I feel no hesitation in including it in this list. 

Luidia. 

Star-fish of this genus may t>e distinguished f^m those of the preceding by the absence 
of the prominent superior marginal plates. They are also considerably larger, and the 
rays are much longer in proportion to the size of the disc. 

4. L. altemata (Say\ 

Large star-fish, 250 mm. across, of a dark olive green or a purplish color above, with 
irregular yellowish bands across the rays, and the actinal surface entirely yellow. 
Paxillae rather small, closely crowded, bearing numerous spines, of which the central 
one is most evident, especially along the sides of the ray, where they are very promi- 
nent. Lower surface very spiny. Abactinal surface somewhat flattened. Rays five, 
considerably arched. A single specimen of this handsome star-fish was collected on 
muddy bottom near the mangroves at Port Royal. 

6. L. clathraia ('^ay). 

Easily recognized by the bluish gray color of the flattened abactinal surface and the 
closely crowded granular paxillae. The latter, especially those in the two rows on the 
outer edges of the rays, have almost rectangular tope, and bear numerous granules or 
short blunt spines of uniform length. The actinal surface is very light yellowish or 
white. Rays, five. Whole star-fish about 200 mm. across. Rather common about Port 
Royal, on saady bottom, near mangroves, but not seen on the north side of the island. 
Two specimens in the Adams collection, labelled *' Luidia clathrata, Jamaica," differ 
very plainly from those I collected at Port Royal. The abactinal surface of the rays is 
much more convex, and the spines of the actinal surface are quite different in size and 
shape. The paxillae, moreover, bear about 8 or 9 short blunt spines, instead of about 16 
large granules. I think it very possible that there are two c/o/Ara/o-like species oocur^ 
ring in Jamaica. 

6. L. senegalensis (Lamk.). 

In general appearance similar to clathrata, but readily distinguished by having nine 
rays. The single specimen of this remar&able star-fish which I collected measures nearly 
800 mm. across. It was found near Port Royal on sandy bottom. A few days later the 
imprint in the sand of another specimen was noticed near the same place. Dr. Meld 
speaks of two specimens of a star-fish which he thinks belonged to this species, being 
dredged in Kingston Harbor, off Fort Augusta, so I am inclined to think it is probably 
not rare on the south side of the island. 

Family : Pentagonasteridae. 

7. PemlnQonoAter paritM ( Perrier). 

It is only after a great deal of hesitation that I refer to this species, a very small 
pentagonal star-fish, collected while dredging on muddy bottom in about ten feet of 
water, in the East Harbor at Port Antonio. When living, the flat abactinal surface was 
dark olive green and the actinal surface almost white, but alcohol has entirely destroyed 
the color. The size is much less, but the proportions about the same as in Perrier's type 
of parvus^ and the number of marginal plates is the same. 

R=:S% mm. r -■ 33^ mm. Mar. pi. ^—^. 

The marginal plates are large and thickly covered with granules. The adambulacral 
plates carry four blunt spines on their ftee margins and one prominent spine on the 
actinal surface. The abactinal surface is very granular. Although the identification of 
this little asteroid is not entirely satisfactory, I do not feel inclined to base a new species 
on a single small specimen. 

Family : Pentacerotidae. 

8. PerUaeeros reticulaius (L ). 

This familiar West Indian star-fish may be readily distinguished by its size, shape and 
color. It is decidedly pentagonal, thou^ the rays are evident and the abactinal surface 
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1b hlghlj arcbsd and coiervd wjth knoba and tubenle*. Th 
■hula, often becoming brooD iD dried speclmeDi. It i> 
Aatenlds, and same indiTlduoli reub a diameler of NX 
oommDD ilw. plentiful ia Kiagsloa Harbor, bnt ratber i 
t*o ipedmeiu were aetn there, and ih< ae vere on muddy tx 



D East Harbor. 



fimil; ; A«leriiiida«. 
Ailtriaa. 

The Jamaican apedea of tbla genua may be recogolied b; tbelr amall aln, dlatincdj 
penta^nal abape, and the presence of aptnee on the loterradlal plalea of the actlna] 

cloaely do they cling, and their coloruion harmonlcee ao with their aurroundinga. Ibej 
mlgbt eully be ovarlDOked. 
9. A.Jolinm (Lutk.)- 
Diatlngulahed by the propoitlooa and ammgement of the gplnea. 
R^imai. r—1. .: r=..8,;sJ(, or 
n = S%mm. r = 6. .-. r = .»23R. 
Adambulacral platee with 4-9 ipioea on the free marglo and i on Ibe actlnal aurface ; 
InlemdUl platee with »-4 aplnet on vacb ^ and Inferior marginals with numerous fine 
ir edge. My largest specimen is 18 ~ 
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10. A.minala^Qnj). 

Speclmeoa at tbla atu-fisb are eaatiy separated from the precediog by their ■mailer 
■Ice, leei dlatlnctly peaWganal sbap«, and the arraDgemecit of tbe spines. My largut 

A>Bmm. r = i. .: r^.WOS. 
Adambulacral plates with 2-3 spines on the free margin and 2 on tbe actinal aurface ; 
iDterradla] plates with only a aingle spine (rarely 2), and Inferior marginals with a 
tingle aeriee of about 10 rather long spines on their ouler edge. Color almoet white, with 
UtOo larlatloD. Very common on the Fort Reef at Port Anlonlo and on other reefs 

There can be no doubt, I tb Ink, that Sladrn irAiilfrn^n- A<]wrfi, Vol. XXX. page 3S3) 
la right Id rejecting I'errler's conclusion (Arclt. de Zeol. Eip.,Vo\. V, ]g;s, page 329) that 
/b/ftim K asyDDDym of mmufo. I can find no eildence of any Inlergndatloni between 
tbe two apecleg, my smallest specimens of folium ahoning all Uie cbaracMr* of that 

buna, whlleyeiium la much more dlstluctiie of Ihg south side of the Island. 

11. SlegnaiteruKM^i{Ver.]. 

Another pentagonal aiir-Ssb occun on the reefs at Port Antonio, though 1 did not aee 
It elaewbere. It Is readily dlstlngubhed from either of the preceding by being coiered 

free edge and the OTal pistes bear S or e closely crowded long sploee, but these are all 
hidden by tbe margin of akin whlcb OTerlaps Die mouth and ambulacral fUrtows. The 
latemdlal plates In large specimens bear 4 or S distinct spluea, somewhat hidden by the 
IblckncHs of the akin, but In smaller apeclmeua Ibeae could not be detected. Inferior 
margtsal plalea bear numerous rcry short, sharp epluea on their outer edge. In ahapa 
this species Is much more highly arched than either of the preceding. Tbe largest 

Dumber of spedmena of this star-flsh were collected on Ihe Fort Keef at Port Antonio in 
eo(np«ny with Atltrlna, Ophidiaiirr and iiiKtio. 1 am indebted to Professor A. E. 
Venill for the Idenllflcatlon of this species, my specimens of which do not wholly agree 
with Farrier's original description. 

Order: CrT|>lozoTiia. 
Ftitsilj : Linckiailae. 

12. Opkidiatler gnildingiUCitny). 

Rays rather long and almost cylindrical. Papulae arranged Id group In regular longi- 
tudinal rows on Ibe upper side of (be anua. Color iJirles from arauge red, with Irregular 
yellow markings, lo purplish brown, with blotches uf dirty wtiiie. Nize usually ralber 
aioall,«>-;Omm.aeros!; rays 2S-30 mm. long, Kol seeu on thesoulb sidoof the lalaod. 
but fairly «)mmon on the Fort Keef at Port Anlouio, occurring In oreTlccs in the coral 
rock. All the specimens taken bafe Atb perfect and approximately equal rays. 

13. Linekia gjiMintpi (Grav). 

Rays aomewbat more Baiiened than In OjiUdlaiirr. Papulae In groupa, scattered 
Imgularly all over the abncllnal surface. Color of large apeclmens bright yellowish 

purplish ; rarely blotched with a lighter shade, ^ij&e usually medium, but one apecimeD 
waa found 200-260 mm. across. Occurs rarely among the corals on the aoulh aide, but Is 
quite common at Port Antonio In the crevlcea of the reef and broken rock. Kays, some- 
tlmealt. but utteo 6, and lery rarely equally or symmaLrlcaliy developed. A number of 



■ recent separation from tbe disc. 

Fa in i If : Ecliinaalerldae. 
14. Eehinofler ipiao'ut [Reu.). 
Easily lecognlced by the bright red color and the spiny projection 
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EmbryotoKjf of Opbiocoma ecbinata, Agassiz. Pre- 
liminary Note. By C. Grave. 

The cooBicling r«Bu1ts of preTioua inTeatigatora, and the need of ood- 
firmalioQ of Mime of Ihe resulta obtained hj them apon ophiurid develop. 
ment Beemetl lo varraot mj undertaking a new inveitigation of the uibjec^ 
end by the advice of Prof, W. K. Brookt it y*e made 017 principal otg«l 
while in Jamaica during the Slimmer of 1897, to obtain a aeries of embrjo- 
logical toateriul extending at least from the segmentation etagea tu tin 
beginninit of melamorphoaiB. 

But when I arrived at Port Antonio on Jane 14th, I found that in w 
speciea at hand had the breeding eeaeon began except with Ophiocoau 
Riisei with which it was over, and il waa not until leas than three weeks of 
the end of my atay that the first ripe egga were thrown by Ophiooomt 
echinata altliough ripe spermatozoa had been obtained every day for mote 
than a month. 

In consequence of this the oldest plutei reared were bnt uzteen daya M 
and showed no signs of metamorphosis, but probably had reached thdi 
adult form and size. 

The eggs, which were of an orange red color, aAer being fertiliced Ihm 
abont themselvei a lough prickly egg membrane which rendered piesem- 
Uon difficult until it waa burat and the larva bad escaped. 

At first the points and ridges of this clutinous egg membrane were qnili 
high and regular, but aoon were worn down and ]>ecame as shown in Fignn 
I. Under the outer egg membrane ia still another, very thin and clasdy 
applied lo the developing larva. 




S^mentalioQ was regular and a blaatula waa formed, conaisting of (cUi 
of equal size or nearly so, and with a very small segmentation cavity. Tbe 
long cylindrical cells composing ils walls before dividing flatten down and 
become as nearly spherical as conditions will admit, as has been deacribed 
by Korschelt for sea nrchins and as is shown for O. f^hinata in tlgnre I, 
which is a camera sketch of a section of a bjostula. The growing Um 
DOW bursts the chitinous membrane which encloses it, craw la oat andivina 
about in the water. It is somewhat elongated ai>d swim* in the directio* 
of the axis connecting the animal and vegetable poles, the animal polt, 
which is slightly pointed, preceding. 

As it moves from place to place, it is continually revolving on the locf 
axis. At the time of hatching, Ihe mesenchyme formation haa just bcgoo. 
It takes place by the rapid proliferation of cells at the vegetable pole, no 
evidence being found of ils originating as two bands, and is continned uDlil 
the segmenlBtion cavity is quite crowded with cells. Figure 2, is acaaxn 
sketch of a section of a larva at the time of hatching, imttingit in tbeplsx' 
of the long, axis, showing the shape of the larva at this stage and tlu 
method of mesenchyme formation. 

The cilia did not show in the section, but those at the animal pels an 
much longer than those over the rest of the larva. 

The gastnila Eitoge is formed several hours later by the invagioatioa of 
the vegetable pole. The cells composing the invaginated tube or aidi- 
enteron are all of about the same shape and site, but a decided difliatotis- 
lion is lo he noted among the ectoderm cells. Those at the animal pds tn 
mach elongated and vacuolated thus formingatbickenad^inlpUlfc D* 
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wmIIb l4M hkTs «ach t. thickened area, while the cells or the Tentn] 
9 of B unirorm thicknen, but much thicker than those compoiiag the 
anrTiice of the lam which are much flattened and thin. Near the 
wd lateral areas, clumps of mcsenchjrme cells collect and begin lo 
the larval skeleton. Beside these, other mesenchyme cells lake up 
iction, probablj, of support for the arcbenteroD anil other organs as 
Tta. At least in gaatrulae'and older larvae, long braochiog cells can 
I in the segmentation cavitj connecting the archenteron wilh the 
m wall, or with other meseuch^me cells, or connecting two portions 
ectoderm. The cells of the supported parts to which the processes of 
■encbjme cells attach, take an active part in the formation of the 
ting fiber, or strand, as pari of their substance meets and fusee with 
ut ont b; the mesenchyme cell. 

the apex of the flattened archenteron a pur of pouches grow ont 
) constricted off, one to the right the other to the lefL Each of these 
into two pouches of about equal site, one of which remains in about 
inal position while the other migratta toward the blastopbore and 
p a position on the side of that part of the archenteron which will 
«come the stomach. Th[a is as Melschnikoff described it, and as 
apposed must be the case, but contrary lo what both the above in- 
ton describe, I find that the right posterior pouch degenerates and 
gain, thus leaving a larva with a pouch on either Hide of the oesopha- 

1 one on the left side of the stomach. This condition was noted in 
>luteni obferved, and hundreds of them have been studied, 
onfirmation of the phenomenon observed in ophiurans by Metach- 
and in starfish larvae by Brooks and Field, I End that soon aflar 
Mmalion, the two anterior pouches both communicate with the ex- 
.hrough pore canals which open on the dorsal surface of the larva. 




ibont the time of the formation of the pora canals or a little before, 
Tal mouth breaks through on the ventral snrface and there is formed 
rfect bilaterally symmetric^ larva shown in Fig. 3, which is the 
■ection of a larva lying on its doiaal surbce, the outlines having 
lade with a camera locida. 




Fia. t. 
pore canals are not, as Bury describes, intracellular structures but 
in an epithelium of flattened celli as is shown by Pigs. 4, and 6, 
an cuMra dnwingi of aections (d two larvae. Pig. A, repreaents 



the I7th, 2lEt, and 24th longitudinal sections of a young larva, the 17th see- 
lion passing through the edge of the alimentary canal and led pora canal, 
the Zlst being the median sagittal section and passing through the mouth 
and anus, the 24th cutting the larva in the plane of the right pore canal. 
Fig. &, is a transverse section through the oesophagus of a slightly older 
larva cutting both pore canal openings. 

The abundance of apparently normal larvae having two pore canals in- 
dicates that it is a normal condition of larvae of thai stage, which, should 
it so prove to be, would probably constitute a character of some phylogenetie 
importance. The right pore canal sooner or later disappears, but persiita 
slightly longer than the right posterior pouch which b very transient ia 
its character. 




With the exception of the arms, which become very long, and the skele- 
ton, which has been dissolved out, the ptuleus, after undergoing the above 
transformations, appears as shown in Fig. 6, which is the optical section of 
a young pluteus made in the same manner as Pig. 3, but in this case the 
plutens Is lying on its ventral surface. 




(Tb.— CUIited bind, 
/m.— Innsr egg mcmbniis. 
r/9 —Led uterloc poucli. 
/fic.— Left pore unil. 
^p. —Left poalerlar poucb. 
v.— Uoutb. 
Ml. — MsHnctaTme. 



.arraas a> Fiqobks. 



Bop,— RIgbt HnUrlor pouoh. 
I^.—Biu!IA poaMiior pouch. 
i^.— Bfght pore can si. 
S— StoiuMb. 
jl:,— Segmeotstion CaTltf. 



Notes on the Opbiurids collected in Jamaica durli^ 

June and July, 1897. By Caswell Grave. 

During the summer of 1S97, while I was working at the Johns Hopkins 
Biological Laboratory stationed in Port Antonio, Jamaica, I improved the 
opportunity of collecting the Ophiurids found in that locality. 

Up to the prwent time five species only have been noted from the 
island, and these irom Port Henderson, on the south side. One of the ju* 
mentioned list, OpAuMoma a^kitip*, does not occur as described, bat 0. 
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eehinaia is yerj abandant in that locality and probably is the species 
referred to as aethiops. 

No attempt at detailed descriptions is made in this note, but only the 
habitat and such general characters of each species are given as will aid 
students in finding and identifying the specimens at the seashore. 

The numbers immediately following the name of each species refer to 
the pages in Theodore Lyman's works on Ophiurids where a detailed 
description of the species in question will be found or a reference to such a 
description. The first numbers refer to the Challenger Report, the second 
to Part I of the Illustrated Catalogue of the Museum of Comparative 
Zoology of Harvard College for 1865. 

I. OphioeonM, Agas. 

This genus is characterized by a granular disk ; covered radial shields ; 
the possession of both tooth and mouth papillae, the former being numerous 
and arranged in a vertical clump; arm spines smooth, solid and rather 
stout, 4-6 in number ; two genital openings in each interbrachial space. 

1. Ophiocoma eehtTmta, Agas. 167-169, 81-83. This is the largest brittle 
star found in Jamaica, measuring 3.2 cm. across the disk. It occurs every- 
where, but is especially abundant on the shallow reefs under loose stones, 
which afibrd it a hiding place during the day. The small young specimens 
are most plentifully found by tearing up the calcarious algae which grow 
on the reeft. The general color of the species is grayish ; the disk, how- 
ever, varies much in its markings, a dark star in its center being quite 
common. The arms are spiny and usually banded with dark. The breeding 
season begins toward the end of July. 

2. Ophiocoma BiseH, Ltk. 167, 76-77. Found with No. 1, with which it 
agrees in size and form. The general color is black above, but the reddish 
orange foot tentacles give the under side a reddish appearance. It breeds 
early, probably in April and May. 

3. Ophiocoma pumiUoj Ltk. 168-171, , . Found also with 

No. 1. Medium in size, 1.2 cm. across disk ; very long, slender, spiny arms, 
which are banded with dark, the general color of the species being a light 
brownish yellow. In June and July, when examined, the gonads were 
small and immature. 

II. OphiturOf Lmk. 

The disk in this genus is also granular, but the granulations are much 
smaller than in Ophiocoma; mouth papillae numerous; arm spines 7-13 to 
each side of each joint, smooth and shorter than the arm joints; four 
genital openings to each interbrachial space. 

4. Ophiwa appresm, Say. 8-9, 34-35. Found under the same stones 
with No. 1. Medium in size, the average diameter of the disk being 
1.4 cm. General color brown, variegated with green, red and white. Arms 
round, banded with dark ; 8-9 very small spines on the side of each 
vertebra, the lowest of which are longest. During July the eggs were 
lai^e and much pigmented, probably breeding in August. 

5. Ophiuiabrtvieawda^ Lyman. 8-9, 16-18. Found with No. 1. Average 
diameter of disk, 1.4 cm. Color greenish, variegated with white and brown. 
The specimens keep their color well in alcohol. The arms are much 
stouter than in No. 4, and the 8-10 arm spines are short, stout and equal 
in length. 

6. Ophiura guUaia, Lyman. 8-9, 10-20. Slightly larger than No. 4, 
with which it is found. This species is easy to recofi:nize by the bright 
yellow under surface of the arms. The upper surface of the arms and disk 
are dark. The 9-10 arm spines are slender and equal in length. 

7. Ophiura brevispina, Say. 8-9, 16-19. Same size as No. 4, and difficult 
to distinguish from it, both being found together. The 7-8 arm spines are 
equal in length, and the color is a little more greenish than in No. 4. 

III. OphioneriSf Ltk. 

Disk covered with fine overlapping scales, which nearly cover the radial 
shields; 3-5 smooth arm spines on either side of each vertebra; a supple- 
mentary piece on each side of each upper arm plate; two genital openings 
in each interbrachial space. 

8. Ophioneris reiiculataj Stk. 160-162, 140-142. About the same size, 
color and form as No. 3, with which it is found, but easily distinguished 
from it by the disks being reticulated with small dark lines. Gonads 
immature in June and July. 



IV. Ophiolepis, Mull and Troech. 

Disk covered with radial shields and stout plates, each larger one being 
surrounded by a row of small ones; arm spines short and small, supple- 
mentary pieces to upper arm plates ; two genital openings in each i]lte^ 
brachial space. 

9. OphiolepU patu^spifia. Mull and Trosch. 18-20, 55-57. Found hj 
tearing in pieces the calcarious algae which grow on the Fort Reef. Its 
color is the same as the light-colored sand and algae on which it lives. 
This is a very small species, the disk seldom exceeding .5 cm. in diameter. 
The arms are short and round. Gonads immature in June and July. 

10. OphioUpis eleganM, Ltk. 18-19, 55-59. Diameter of disk, 1.2 cm. 
Under surface pure white and covered with large irregular plates. A 
beautiful Ophiurid, and found quite plentifully by dredging the West 
Channel of West Harbor. Sexually immature when examined in Jane 
and July. 

11. Ophiolepia impresmf Ltk. 18-19, 55. The average diameter of the 
disk of this s|)ecies is 1 cm. Distinguished from No. 10 by being smaller 
and found in shallow water. Arms regularly banded. Sexually iomiitttre 
when examined in June and July. 

V. OphioihriXf Miill and Trosch. 

Disk set with thorny grains and spines set with thorns either at the top 
or on the sides; radial shields are large triangular swellings; numerous 
tooth papillae, but no mouth papillae; arm spines longer than the joints, 
5-10 in number, flattened and glassy, having a central shaft; interbrachial 
spaces swelled out like lobes, each of which has two genital openings 
beginning outside tlie mouth shields. 

12. Ophiolhrix OersUdii, Ltk. 213-226. 153-156. Disk 1.2 cm. in diameter. 
Bulging between the arms. Deep green in color, but opposite each arm is 
a yellow line, bordered on each side by two black lines, reaching almost to 
the center of the disk. The arms and disk are covered with long spines. 
Two specimens dredged from E&si Harbor and one taken from under 
stones on Fort Reef. The most common species at Port Henderson. 

VI. Amphiura^ ¥bs. 

Disk small and delicate, covered with naked overlapping scales; radial 
shields uncovered; no tooth papillae and few mouth papillae; arms long 
and slender ; spines short and regular ; two genital openings in each inter* 
brachial space. 

13. Amphiura Palmeriiy Lyman. 123-143. Diameter of the disk, 9 cm. 
Arms very long and spiny. Light yellow in color. Upper side of disk 
covered with short npines, except in five naked areas opposite the baj^es of 
the arms, where the radial shields are exposed. Three specimens dredged 
off* Folly Point and East Harbor. 
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— , . Two specimens of an Ophiuran were taken with the 

dredge from East Harbor which were of a light green color and with s 
disk diameter of .6 cm.; six arms, which were short and furnbhed with 
very short, blunt spines or knobs. No plates could be, made out except 
about the mouth. 



The Development of Pilularia globulifera L. By Duk* 

CAN S. Johnson. 

(Abstract of a paper published ia the Botanical GazetUt Julj, 1898.) 

The following abstract gives some of the results gained from a studjof 
the development of the leaf and sporocarp in Pilularia, which has been 
carried on by the writer in the biological laboratory of this uniTersit;, 
while holding the Adam T. Bruce Fellowship for the year 1897-98. 

The leaf of Pilularia, like that of Marsilia and many other leptosporan* 
giate Ferns, develops from a two-sided apical cell. The number of primtry 
divisions in each segment of the eleven or more pairs formed from this it 
four, instead of six as in Marsilia. All of these divisions take part in the 
formation of each of the three meristem layers. An epidermis and a hjpo* 
dermis, each of a smgle layer, are developed from the protoderm, and in 
the former of these are developed stomata and trichomes. From the groond- 
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meristem ar« formed the single layer of meflophjll and the partitions 
leparating the ten air canals of the leaf. The procambium gives rise to 
the yascular handle together with its sheath, which therefore does not 
come from the surrounding groand-meristem as usual. No indication of 
any rudiment of a lamina was discovered by a careful study of the mode of 
diTiaion of the s^^ents at the tip of the leaf. 

The sporocarp arises by the formation of a twa«ided apical cell in one of 
the anterior marginal cells of the leaf near its base. Six or more segments 
are cut off from each side of this, which have seven primary divisions formed 
in each, exactly as in Marsilia. In the segments forming the stalk of the 
flporocarp, which do not always form seven primary divisions, the formation 
of tissues from the three meristem layers is similar to that in the leaf, except 
Uiat the ventral part of the procambium gives rise to a bundle of scleren- 
ehjma tissue. 

In the terminal segments of the sporocarp, forming the capsule, two of the 
altimate marginal cells on each side one for each sorus, are devoted to the 
formation of sporangia. These sporangial marginal cells divide, in a more 
irregnlar manner than in Marsilia, to form the sporangium-mother cells, 
and theee are in the meantime overgrown and enclosed in the soral canals 
bj the other cells of the ventral side of the capsule. The sori are thus in 
9L right and a left pair and are lateral in position at first, none being terminal 
mm described by Meunier and Campbell. Later on, by the more rapid 
growth at the base of the capsule on the ventral side, the openings of the 
«oral canals are pushed around to a nearly terminal position. 

The macrosporangia and microsporangia are not derived from different 
marginal cells as in Marsilia, but the two are indistinguishable up to the 
time of the formation of the spore-mothercells. 

The axial vascular bundle, entering the capsule at the base, gives off soon 
9L branch toward the left and another toward the right, each of which fur- 
nishes the six branches of the two valves on its side of the capsule, together 
with the placental bundle and placental branch arising from the middle 
bundle of each valve. The three main bundles of each sorus fuse together 
against tip of the valve, but there is no fusion of bundles from different sori 
as in Marsilia. 

The firm wall of the capsule of Pilularia consists of an epidermis of thick 
brown walled cells, an outer hypodermis of thick clear walled prismatic 
eells and an inner hypodermis of more irregular brown walled cells. Across 
the base of the capsule is formed the basal wall, one layer of which is 
exactly like the outer hypodermis and continuous with it, having the same 
characteristic " light line." Near the dorsal side of the capsule there is a 
•lit through this wall, corresponding to the air passage opening into the 
lens-shaped space of Marsilia, but the loose tissue near this slit in Pilularia 
it not cut off from the rest of the capsule. A projection, corresponding to 
the lower tooth of the capsule of Marsilia, is present in Pilularia and a 
depression or pit is formed just above this, but no upper tooth is present. 

The outgrowth of the cells of the ventral side of the capsule gives rise 
not only to the wall surrounding all the sori, but also to the indusium which 
separates the individual sori from each other. The mode of development 
of this tissue seems to warrant calling it an indusium, as was held by 
Mennier. 

Of coarse the whole question of homology is here greatly complicated by 
the fact that the Marsiliaceae seem to bear the sporangia on the upper side 
of the leaf. But the transition from a form like Lygodium, with single 
sporangia developed from marginal cells of the leaf, to the present forms 
where the marginal cell may give rise to several sporangia does not seem 
perhaps so very abrupt. 

The capsule of Pilularia then is essentially a Marsilia capsule with only 
two pairs of sori, and both are to be considered as branches of the leaf in 
whidi, instead of forming a lamina, the marginal cells have been devoted 
to the formation of sporangia. Of the two genera, the evidence at hand 
indicates that Manilla is more nearly related to the other Leptosporangiatae. 



Dr. P. S. Conant's Notes on the Physiology of the 
Medttsae> By E. W. Bsrqeb. 

While in Jamaica with the Johns Hopkins Marine lAboratory, during 
the tiimmcn of 1890 and 1897, Dr. Conant preserved material and made 
manj oUw f itioni and experiments apon the medusae. His systematic, 
■MrpbdliOfiMd and histologioal resolts have since been published as his 



thesis by the University, while his notes on the physiology, together with 
other results from the material preserved by him, remain. 

It is intended in the following paragraphs to note briefly only the results 
obtained and to leave the notes themselves, together with a fuller discussioni 
for a more complete paper. Since, however, the notes were left almost 
wholly undigested, some attempts at generalization will here and there be 
made. 

The forms used in these observations were Charybdea Xaymacana, one of 
the two species first found and described by Dr. Conant, Aurelia aurita and 
Polyclonia. The greater number of these notes are on Charybdea and were 
left just as taken at the time of experimenting. Many of these notes are 
highly interesting and in the main fit in well with Bomane^ results. 

It was at the request of Dr. Brooks, soon after the unfortunate death of 
Dr. Conant, that the present writer has undertaken to make use of his notes 
and other medusan material. 

For the anatomy of Charybdea see the November (1897) number of the 
Joh-M Hopkins University Oireulars or Dr. Conant's thesis, "The Cubome- 
dusae,'' both published by the Johns Hopkins Press. 

LighL 

A part of Dr. Conant's experiments were performed in a photographic 
dark room with the animals in a deep glass aquarium jar. In the dark a 
fair proportion of the animals became nearly quiescent on the bottom, but 
upon lighting a lamp many started up immediately, while others took a 
longer time to come to the surface and swim. Such experiments were tried 
a number of times and on different occasions with very similar results. 
Some, however, tried immediately after being brought in, seemed not to 
react so well upon being placed in the dark room, nor would they become 
quiescent. This probably was due to the fact that the animals had not yet 
recovered from the effects of being caught and placed in new surroundings. 

Other experiments were tried by carrying the jar with the animals from 
the weaker light of a room into the more intense light of outdoors or into 
direct sunlight. The usual result was an inhibition of pulsation and a 
settling to the bottom, while they immediately became active again upon 
returning with them to the room. These results were so marked that no 
doubt can be entertained as to their cause, though some exceptions occurred 
in which animals placed in the sun continued to swim on the 8ur£sce or 
soon recovered pulsation. In some experiments, too, no animals responded 
to the stimulus of the brighter light or all very soon recovered. 

Reducing the light by placing a coat over the jar produced the same effect 
in some experiments as reducing the light in other ways, while remov- 
ing the coat produced the same effect as exposure to brighter light. It is^ 
of course, to be noted, too, that when left for some time in any one place the 
animals changed, some coming to the surface and others going to the bottom. 

Such experiments as indicated above show beyond doubt that Charybdea 
is sensitive to light and that it is moderate light which stimulates the ani- 
mals to activity, while darkness and strong light inhibit such activity. 
While the individual exceptions, as Conant himself suggests, are well ex- 
plained on the supposition of individual differences, yet it appears that 
other conditions, such as the time of day, temperature, etc., may have been 
responsible for the exceptional experiments in which no animals responded 
as expected. 

Also, what may have been appreciable light to one animal was less such 
to another or quite strong light to a third. 

While light of any intensity seems to have stimulated Romanes' Sarsia 
and Tiaropsis to activity, we note that it is moderate light which stimulates 
Charybdea. This is evidently correlated with the fact that Charybdea is 
chiefly a bottom-living form. 

Were one to conclude from the behavior of Charybdea in light and dark- 
ness in the laboratory that it remained on the bottom in the day-time, but 
became more active near the surface evenings and early mornings, one 
would probably not be far from the truth. Dr. Conant in towing near the 
bottom with a weighted net, in water four to five feet deep not far from 
shore and deeper farther out, found Charybdea in abundance mornings and 
afternoons, but very few in the evening. In the evening some were usually 
taken in the surface tow. 

Finally, while I find no experimental evidence in Dr. Conant's notes 
about what parts of Charybdea are sensitive to light, it would seem pre- 
posterous, from histological evidence, to doubt that the eyes of the four 
marginal bodies are the seat of this stimulation. 
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Dr. Conant farther experimented bjr catting off certain organs or parts 
from the Cabomedaaan bell. Theee excisions consisted chiefly in catting 
oat the concretions of the sensory clubs, catting off the whole clab, elimi- 
nating a part or whole of the maigin or yelariom, cutting the bell in sec- 
torsi excising the stomach, and parts connected with it, and other parts. 
The remainder of this paper will be given to briefly stating the results of 
these operations. 

The four concretions were removed from each of four animals. Two of 
these (1 and 2) seemed to be little if at all effected by the operation. One 
(1 ) swam actively, at first up and down more changeably than those intact, 
bat later mostly near the surface. The other one (2) also swam actively 
and showed nothing to indicate weakened sense-perception. The other two 
(8 snd 4) did not stand the operation well, as Conant states, and immedi- 
ately went to the bottom where they remained, one swimming, while eight 
hours later one was still in good condition. 

Several attempts with stronger light by removing the coat tem the jar 
made no difference in the behavior of 1 ; it continued to swim as heretofore. 
Upon a final trial, however, with removing the coat, it went to the bottom, 
thus showing a sensibility to light ; but when next seen it was keeping to 
the bottom. 

We can hardly suppose that the concretions function as organs of light 
sensation as the first of the above animals would seem to indicate, for the 
animal evidently later reacted normally to light. The fact, too, that this 
same animal (1), together with another (2), swam actively, immediately 
changing their course upon coming to the surface, in reality behaving quite 
as normal animals, hardly permits us to conclude from the behavior of 8 
and 4 that the concretions function directly as organs of equilibrium or 
space relations. Might not these concretions function simply as weights 
for keeping the sensory clubs with their eyes properly suspended ? Since 
these concretions lie at the lowermost part of the clubs and in closed sacs 
and unsupported by cilia, it would seem that the above suggestion as to 
their being weights is not so improbable. Direct observation by Conant 
shows, furthermore, that the clubs always hang with a tendency for the con- 
cretions to be lowermost regardless of the position of the animal. 

Senmn-y CluXn. 

The entire sensory clubs were removed from a number of animals. A 
paralysis of pulsation followed by a rapid recovery was the usual result. 
In some instances, however, there was no paralysis while in others no 
recovery followed paralysis. This applies in a general way whether one 
club only or all were removed. Pieces of tissue with a club attached and 
pulsating regularly (See also Polyclonia) ceased pulsating after removal of 
the club, in one instance, however, still giving occasional contractions. 

The paralysis following the removal of the clubs is evidently the effect 
of nervous shock, and points to the existence of some definite nervous 
mechanism in the clubs. The histological Evidence is here, as usually, cor- 
roborative of the physiological. 

While these results are the same in regard to shock as were obtained by 
Romanes upon Aurelia aurita after removing the lithocysts, they differ 
horn his in the apparently complete recovery of pulsation. It may be 
added, too, that Conant succeeded in obtaining coordinated contractions on 
an Aurelia, found about Jamaica, after removal of all the lithocysts. (See 
Aurelia.) 

Another interesting phenomenon observed after the removal of one or 
all of the sensory clubs was the strange behavior of the proboscis. This 
would reach from side to side expanding and contracting its lips as if try- 
ing to grasp something. This behavior is very similar to that of the pro- 
boscis of Tiaropsis indicans when Romanes stimulated any part of its sub- 
umbrella. 

Velarium and Frenuia, 

''The power of originating contraction!*," to use Conant's own words, 
"evidently resides in the velarium or in ganglion cells of the frenula, just 
as it does in the proboscis and floor of the stomach.'' Isolated pieces of the 
velarium contracted by themselves as did the whole velarium when all 
other tissue had been removed. An isolated velarium with the margin and 
the pedalia attached gave irregular contractions. When the pedalia with 
*he inlaradial ganglia were removed it still continued to contract; and when 

^Ibe other tissue was cut off contractions still continued. 



Cutting the velarium caused the pedalia to be strongly contracted inwards 
so that the tentacles were brought inside the bell. Cutting away the vela- 
riam did not interfere with the palsations of the bell, bat progreas was 
much retarded. 

Catting the frennla caused the pedalia to contract bat seemed not to effect 
the ability to swim. 

Stomaehf Suepeneoria, Proboeciif Subumbrella. 

The proboscis and the stomach with the phaceili when cat out con- 
tracted with or without the lips removed. The isolated lips also contracted 
(twitched). 

Pieces of the sides connected only with the stomadi and easpenaonM or 
with the margin contracted (twitched) spontaneously, but seldom did is 
when these were removed. In one instance the whole side was cut oot to 
as to exclude the radial ganglion, but still connected with a portion of the 
suspensorium. (See Velarium.) This pulsated, or contracted, bat on being 
halved transversely the lower half ceased to cpntract while the upper half 
connected with the sospensorium continued to contract. 

Cutting off the whole stomach end of the animal excited to very rapid 
pulsations of the remaining part with the stream of water stronger oot the 
aboral end than past the velarium. 

Dr. Conant says, " It seems I get no good evidence of the sabombrella 
without connection with any special nerve centres being able to oontrset 
by itself." The piece in which he did get contractions he aospects may 
have been intimately associated with some part of the frenalm or tlie 
Bospensoria. In Polyclonia no such doubt exists for small pieces of sob- 
umbrella were seen to contract. (See Polycloiiia.) A small piece of sab- 
umbrella connected with a sensory club could contract by itself. 

Margin^ Radial OangUOf Nerve. 

Complete removal of the margin did not stop pulsation ; hot the remofal 
of the radial ganglia stopped it permanently. While this experiment 
seems to have been tried only once, yet taking into consideration the 
results of other operations, it seems that the principal centres of spontaneity 
reside in these radial ganglia. (See also margin under stomach.) 

In a Polyclonia paralysis of pulsation followed the removal of the maigin 
bat spontaneous contractions were observed some time after, showing a partial 
recovery. (See Polyclonia.) 

Cutting the nerve in the eight adradii caused the pedaHa to bend inwards 
at right angles to their normal position but did not in the least afifect the 
coordination of the sides. When, however, the sides were cot in the eight 
adradii to the base of the stomach, codrdination ceased and each side pulsated 
in its own rhythm. 

PedaUOf Interradial CkmgUOf Tentadee. 

When the pedalia were removed the power of the animal to goide itself 
was completely gone. When one pedalium was cut the others contracted, 
while stroking the outer edge of the pedalia, touching the sensory clubs or 
sharply pricking the subumbrella, often produced the same reaolt. (See 
Nerve.) 

When the pedalia were cut off far enough up to remove the interradial 
ganglia coordination was not effected and the animal coold pulsate well 
enough but with little progress. (See also Velarium, Frenula.) 

An isolated tentacle is capable of squirming contractions and when 
stimulated at either end it would contract wholly or in part onlj. 

TempercUure. 

Ice in the water seemed to have no effect except when held against the 
animal when a slowing of pulsation followed in a few instances. On some 
pulsating actively in the sun the temperature of the water was found to 
be 92** F. 

Aurelia and Poltclonia. 

Many of the observations on these forms relate to the rate of polaatioo. 
In an Aurelia, following the removal of a lithocyst, there was a 
followed by pulsations. In about two minutes rythmic pulsations w( 
resumed. Four minutes after the operation there were nineteen piilwstiwi^ 
to the half minute, while twenty minutes after there were only nine^ 
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groaps of six and three. The Dormal rate of pulsation was tweotj- 
le half minate. 

onia hehayed much in the same manner as Aurelia. Upon the 
of a lithoGTst pulsations continued but in groups with short pauses, 
mal rate of pulsation was twenty-seven lo the half minute, while 
inutes after the operation it was seventeen, and eleven minutes 
een to the half minute. The tissue connected with a removed 

gave contractions, 
emoval of a single oral arm or of the whole eight in Polyclonia 
h the same effect as the removal of a lithocjst : there was a decided 
3f the rate of pulsation, while, however, the immediate effect was 
eration or a return to the normal rate. About a day later this 
mal had quite regained its normal rate of pulsation and continued 
IT several weeks. 

«adj noted under Smaory ClufHf an Aurelia with all its lithocysts 
sdii gave spontaneous and coordinated contractions after allowing 
recovery from the operation. This was the result in one instance 

several others only a few contractions were observed. Removal 
xteen marginal bodies in a Polydonia produced paralysu for a 
It soon recovery followed. 

fdonia with its entire margin removed was paralysed, but had so 
rered in a day as to be able at intervals to give spontaneous 

IS. 

amoved margin of a Polydonia pulsated vigorously. This margin 
split so as to make a ring within a ring but connected at one point 

11 bridge of tissue. The waves of contraction, which always origi- 
thft ring with the lithocysts, passed the bridge to the inner ring 

e same as Bomanes experienced. The outer ring was next split so 

arate the exnmbral portion from the subumbral, when it was found 

contractions always originated from the latter. 

days after its removal this same margin was still alive and pulsa- 

»rou8ly, and broken off" pieces of the mihumbral portion were pulsating 

wives. Fifteen of the ganglia were removed. It was then found 

lie most of the pulsations originated at the remaining ganglion, now 
contractions originated in other parts where no ganglion remained. 

B later this margin was still alive with contractions originating as 

m other parts as from the ganglion. 

ith the eight lithocysts of one side removed, to compare with a 

»ne, gave no evidence of affected coordination. 

il lobe from an Aurelia could give contractions some minutes after 

»ther Aurelia a drcular cut was made about the base of the oral 
ough the epithelium of the subumbrella. The animal could pul- 

enough but coordination seemed a little affected, while in another 

a like cut, but semicircular, no effect was noticed. 

t is At present undetermiDed whether Conant had PoIycIoDia or Cassiopoea, or 
ork with. Since he mentions remoTing sixteen marginal bodies, it would seem 
d Cassiopoea; however, some specimens brought from Port Antonio, Jamaica, 
twelve marginal bodies and twenty-four radial canals, which is characteristic 
I to Haeckel) of Polydonia. At all events, Conant speaks of them as Poly- 
da notes of 1896, and as Cassiopoea in 1897. 



ts on the Tentacles of Nautilus pompilius. By 
NCE E. Griffin. 

raluable material upon which these notes are based was presented 
Apartment of Animal Biology of the University of Minnesota by 
is Menage, and I am greatly indebted to Professor Nachtrieb for 
t at my disposal.] 

tllowing notes on the structure and homologies of the tentacles of 
describe points which have been of great interest to me and which 
portant enough to justify publication preliminary to a complete 
)f the anatomy of the Nautilus. 

9 tentacles of the Nautilus are built after a single plan, and pre- 
t essential features of this even when highly modified. Ordinarily 
icle is considered to be formed by two parts — a fleshy sheath sur- 
an extensile cirrus. The cirrus is the essential structure and will 
n of aa the tenUteUy while the sheath Keems to be merely a fold of 
which has been produced around the cirrus for protective or sup- 



portive purposes. Surrounding the head of the Nautilus are thirty-eight 
tentacles to which Owen gave the name of digiial taUadu. The sheaths 
of these are fused to each other so that a complete O^i^halie Sheath (Owen)| 
open ventral ly only, is formed. These tentacles have been described aa 
having no regular arrangement, but an examination of fifty-one specimens 
proved that they are arranged upon each side in a constant order. Only 
six specimens showed a variation from the normal arrangement, and this 
variation exbted in each case upon one side only. Whether the same ten- 
tacle always occupies the same position or not cannot be decided till after 
further dissection of the nerves going to the tentacles. 

The digital tentacles present the structural plan uniformly and simply. 
The surface of the tentacle is marked by a close series of annular groove8» 
which are deepest upon the inner side of the tentacle. The tentacles are 
frequently flattened upon the inner side. A large nerve trunk occupies the 
center of the tentacle ; around this are the radial bundles of longitudinal 
muscles. Closer examination of the nerve cord reveals that it is enlarged 
by collections of ganglion cells at regular intervals, each enlargement cor* 
responding in position to a segment of the tentacle included between two 
of the annular grooves. From the ganglionic enlargements nerves pass to 
the different portions of the segment, but especially to the inner side. The 
segmental structure of the nerve cord persists in cases where all traces of 
the external annulations have disappeared. 

Dr. WiUey in a recent article, described the great adhesive power of 
the digital tenacles. This power seemed strange until after a closer study 
of the segments of the tenacles. The groove between the segments is much 
deeper upon the inner face of the tentacles than elsewhere. The inner 
face of the segment is flattened. On this side, between the epithelium and 
the longitudinal muscles, are radial transverse muscles ; the only trans- 
verse muscles in the tentacles which we can surely identify as such. 

Their operation would be somewhat as follows — when the flat surfaces of 
the segments of the tentacles are applied to any body a contraction of the 
radial muscles within each segment would pull the central portion away 
from the opposed surface and cause a vacuum -to be formed between the 
segment and the surface. The adhesive power of any one segment must be 
slight; but there are from sixty to one hundred segments in each tentacle, 
half of which would probably be in a position to hold. And there are 
thirty-eight tentacles in the group. Thus the combined adhesive power of 
all the segments is very great 

It seems to me probable that we see here the beginnings of the suckers 
of the Dibranchiates. As these Cephalopods became more active and preda- 
tory, the simple sucker would naturally have been modified to form an organ 
better adapted to quick and sure seizing of the prey. Yet the principle of 
action is the same in the Nautilus and the Dibranchiates. It seems prob- 
able that the projecting portion of each segment of the tentacle formed a 
single sucker. Growth would cause these to take alternating positions. 
Possibly from each s^^ent several suckers were formed by subdivision of 
the adhesive surface and the development of each portion into a sucker. 
These may have remained arranged in transverse rows, as in Sepia and 
other forms. 

This theory of the formation of the suckers of the Dibranchiates necessi- 
tates our regarding the arms of the Dibranchiates as each corresponding to 
a single tentacle of the Nautilus, and not to groups of tentacles. The struct- 
ure, arrangement and relations of the arms support the first view far more 
than the second. Comparison with the processes of change in other orders 
weakens the latter theory while strengthening the theory that a few ten- 
tacles gradually increased in size while the remainder were crowded aside 
and reduced. 

The ocular tentacUa present several differences of structure from the digital 
tentacles. Their sentiitiveness is much greater. The greater depth of the 
annular grooves on the inner side is immediately noticed. Wiiley has 
found that the sides of the groove are ciliated. In some instances I find 
the cilia extending over the surface between the grooves. 

Of internal ctructure, two points are CHpecially remarkable. One is struck 
by the ease with which the tips of the ocular tentacles break off. This seems 
to be the result of a peculiar arrangement In the plane of the annular 
groove the adjoining segments are separated by what in sections appears as 
a plain line along which the tiastues are evidently weaker than elsewhere. 
In apparently normal canes there is no separation of the tissues, but the 
weak line appears sharply and distinctly. The line does not extend through 
the epidermis or the nerve cord. The lines are only found in the upper 
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portions of the tentacles. It is difficult to understand of what use thb 
arrangement can be. The tips of the tentacles break off with exceeding 
ease, bat can this be in any wajr advantageous to the Nautilus? 

The other point is regarding the structure of the nerve trunk. There is 
here what I have termed an aeoessory nerve trunk. The usual nerve trunk 
is present having its layer of ganglionic cells around its periphery and its 
ganglionic enlargements in each segment of the tentacle. On the inner 
side of this, through nearly the entire length of the tentacle, runs a large 
nerve trunk, composed of several bundles of nerve fibres. The main nerve 
trunk and the accessory are closely united, but are easily distinguished by 
the layer of ganglion cells which surrounds the main trunk. There are 
very few, if any, ganglion cells in the accessory trunk. At the ends of the 
tentacle the accessory trunk gradually disappears ; at the upper end by giving 
off nerves, chiefly to the inner side of the tentacle ; at the base of the 
tentacle by gradual union with the main nerve trunk. 

This accessory trunk has apparently been developed in connection with 
the remarkable sensitiveness of the ocular tentacles. 

The nerves of the two ocular tentacles of each side are branches of a nerve 
which comes off from the pedal ganglion near the outer end, which also 
sends branches to the Hood. 

The Hood consists of the fused and enormously enlarged sheaths of the 
dorsal digital tentacle of each side. The origin of the nerves of the ocular 
tentacles in the pedal ganglia and the fact that they form portions of nerves 
going to the sheaths of digital tentacles proves, as Dr. Willey has suggested, 
that the ocular tentacles cannot be considered as other than somewhat 
modified (and perhaps displaced) digital tentacles, and that they can in no 
wise be considered as the homologues of the optic tentacles and rhinophores 
of Oastropods. 

There is in the female Nautilus, ventral to the buccal mass, a fleshy lobe 
which, dividing into two near its tip, bears upon each half ten to fourteen 
tentacles and, at the point of division, a rounded organ composed of a 
number of triangular lamellae. This lobe (the inferior labial lobe of Owen) 
is wanting in the male Nautilus; instead is found, nearly hidden beneath 
the buccal mass, a rounded organ which is named from its discoverer Van 
der Hoeven^a organ, I think that anatomical evidence is strong enough to 
convince us that the inferior labial lobe and Van der Hoeven's organ are 
homologous organs. 

There are about sixteen lamellae in the group in the center of the inferior 
labial lobe. The group is separated at the median line into two halves, the 
lamellae of each side facing each other. The largest lamellae are at the 
centre of the group, the smallest at the exterior. The lamellae are marked 
upon both surfaces by grooves parallel to their bases. A nerve showing 
some traces of ganglionic enlargements runs to the tip of each lamellae. 
The nerves of the lamellae of each half of the group unite. The trunk 
thus formed unites with the nerves of the tentacles of the lobe of its own 
side and the common trunk enters the pedal ganglion near the median 
line. The tentacles of each lobe are largest near the outer end of the series. 
They grow smaller and smaller as the median line is approached ; those 
nearest the median line are frequently so small as to be scarcely visible. 
At this point it is possible to find a complete series of gradations between 
the lamellae of the median organ and the tentacles. The structure of the 
lamellae confirms the suspicion that they are modified tentacles. Thb 
homology has been suggested by Van der Hoeven. 

Between the bases of each two lamellae is a pit lined by exceedingly slen- 
der epithelial cells. These cells are also from two to three times the height 
of ordinary epithelial cells. The cells bear cilia ; apparently each cell bear- 
ing a single cilium, but the preservation of my material is not good enough 
for me to make sure of this point Fine fibres appear to ran from the bases 
of the cells into the tissnes. 

As has been said. Van der Hoeven's organ occupies the same place in the 
male that the inferior labial lobe occupies in the female. This organ is 
about one inch in length, three-quarters of an inch in breadth, and two-fifths 
•of an inch in thickness. It is enveloped by a tunic which, over the anterior 
dorsal half, is free from the organ; thns allowing free communication be- 
tween the interior of the organ and the exterior. The anterior half of the 
tHTgan is separated into halves by a narrow vertical slit which leads into the 
oeotral cavity. This is a low horiaontal cavity extending from side to side. 
^^t^ anterior end, on each side of the opening, are a nomber of low, 
^Hjj^tfcal lamellae which quickly pass into thin, broad, ahelf-like^ hori- 
^^^^^pae which extend as Car back as the posterior limit of the verti- 
ipening of the organ. Back of this point tha oiyan ia gland- 



ular; the glands completely surround the central cavity. The glands are 
typical examples of the compound-tubular type. The epithelial cells of 
both glands and lamellae are tall and cylindrical. The cells of the lamellae 
are for the most part heavily loaded with secretory products. The cells of 
the glands are also loaded. Yet the lumens of the glands as well as the 
central cavity are entirely free from secretion, this evidently being stored 
in the cells till needed for some unusual purpose. 

Another kind of cell is found among the epithelial cells of both glands 
and lamellae. Around each epithelial cell are several fine hair-like sensory 
cells. The middle of each is swollen by the elongated oval nucleus. The 
tip of each cell is produced into a stiff sensory hair. The immense number 
of these cells bearing hairs makes the surface appear densely ciliated. The 
ordinary epithelial cells are of so much greater bulk than the sensory cells 
that close examination is required to reveal the fact that the cilia do not 
belong to them. I have seen the bases of the sensory cells continued for 
some distance into the sob-mucous tissue as fine fibres, of about the same 
diameter as the cell. 

The nerves which innervate Van der Hoeven's organ have the same place 
of origin as those which innervate the inferior labial lobes of the female. 
One nerve enters each side of Van der Hoeven's organ and divides into a 
large number of branches. One of these runs into each lamella and several 
supply the glandular portion of the organ. 

The number of lamellae of Van der Hoeven's organ closely corresponds 
to the number of tentacles plus lamellae of the inferior labial lobe. The 
innervation b the same in each, except that the nerve seems to form all iti 
branches at one point in Van der Hoeven's organ instead of at two points 
as in the labial lobe. The musculature of the one b the same as of the 
other. Willey finds that the same arteries supply both organs, and upon 
thb fact bases the suggestion that they may be homologous. The sensory 
cells of Van der Hoeven's organ evidently correspond to those found be- 
tween the bases of the lamellae on the labial lobe. Only, in the one case 
they are restricted to definite areas while in the other they are scattered 
throughout the organ. In short, anatomical evidence admits of no con- 
clusion but that Van der Hoeven's organ of the male Nautilus b strictly 
homologous with the inferior labial lobe of the female Nautilus. 

From the fact that the glandular cells in my sections of Van der Hoeven's 
organ are nearly all heavily loaded and that absolutely no secretion u 
present in the lumens of the glands or in the central cavity of the organ, 
it appears that its glandular function may be limited to certain times and 
conditions, possibly connected with reproductive processes. The sensory 
function is probably the same in both sexes, and continually active. Though 
it is possible that this also may be closely connected with reprodoction. 

The structure of the Hectocotylus (or Spadix) has recently been admir- 
ably described by Vayssidre. Still, there are several points which may be 
added to his description. 

The Hectocotylus b composed of a group of four tentacles. These become 
highly modified. The organ b usually situated upon the left side ; but in 
between twenty and twenty-five per cent of my specimens it u apon the 
right side. In one case Hectocotyli are upon both sides. On the opposite 
side of the animal from the Hectocotylus b a similar group of four tenta^ 
cles, but unmodified. 

Three of the tentacles forming the Hectocotylus are closely enveloped 
by a fleshy sheath ; the fourth and smallest only partly. On the external 
side of the sheath, at the margin, is a circular glandular area. The glands 
are compound-tubular, branched quite simply. They extend, in a direction 
perpendicular to the surface, about three-quarters of the dbtance through 
the sheath. Upon examining the corresponding portion of the aheath of 
the similar group of the opposite side I found a glandular area in the same 
position as that upon the sheath of the Hectocotylus. The area is smaller, 
the glands are less developed, yet are exactly similar in stractore. The 
presence of thb gland on both groups of tentacles b extremely interesting, 
as it mojf indicate an original hectocotyliiation of both groups. 

In the second tentacle of the Hectocotylus (the tenth drrns of Vayssidre) is 
another interesting series of glands. Thb tentacle b annnlated, the grooves 
being deepest upon the upper side. Into each groove, upon thb side, opens 
a row of perfectly simple sac-like glands. The openings are ezceediiigly 
small and are well hidden in the depths of the grooves. A single layer of 
columnar epithelial cells lines the gland. The oeUs of the neck of the 
gland are low, bat they rapidly increase in h«ght as they pass into the 
gland, so that the body of the gland b lined by exceedingly high cjlin- 
drical oells. 
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under the direction of a Board of Control nominated by the heads of the 
institutions above mentioned and commissioned by the Governor. 

During the first five years of the existence of the Service the investiga- 
tions were confined largely to a study of the general meteorological condi- 
tions of the State. Numerous stations were established in the different 
counties, volunteer observers having been obtained at a sufficient number 
of points to render it possible to determine the more important features 
of the climate of the State. Throughout the same time monthly Meteoro- 
logical Reports, extending through the year, and weekly Crop Bulletins, 
covering the growing and harvesting seasons, were published. Two bien- 
nial reports to the General Assemblies of 1894 and 1896 were also prepared 
and subsequently printed with the necessary maps, diagrams, and tables. 
A series of large Climatic Charts was also published and placed on exhibi- 
tion in the Maryland Building in Chicago at the time of the Columbian 
Exposition, and copies of the same were subsequently distributed. 

Somewhat over a year ago an entire reorganization of the work of the 
Maryland Weather Service was eflTected. It seemed desirable to transfer 
the accumulation of the general climatic data to the Climate and Crop Ser- 
vice of the Weather Bureau, which is much more fully equipped for carry- 
ing on that phase of the work, and to devote the money and energies of the 
Maryland Weather Service to the study of special problems connected with 
the climatology of the State. It was thought possible by conducting the 
work in close cooperation with the State Geological Survey, the State 
Agricultural institutions, and the.U. S. Department of Agriculture to take 
up lines of research that would be of much permanent value to the people 
of the State. Arrangements were made for the publication of these investi- 
gations in a new series of reports which should conform in all particulars to 
those already adopted for the State Geological Survey. These volumes, for 
which arrangements have now been perfected, will contain the results of 
investigations upon the climate of the State and will include reports upon 
the physiography, meteorology, medical climatology, agricultural soils, 
forestry, hydrography, crop conditions, botany, and zoology of Maryland. 

The reports upon physiography and meteorology are already largely 
prepared and will constitute the first volume of the series. Dr. Cleveland 
Abbe, Jr. has prepared a report upon the physiography while the longer 
and more elaborate statement regarding the meteorology of the State is 
divided into three parts, the general treatment of the subject being from 
the pen of the distinguished Professor Cleveland Abbe of the U. S. Weather 
Bureau ; Mr. F. J. Walz the Local Forecast Official of the U. S. Weather 
Bureau in Baltimore and the Meteorologist of the State Weather Service 
will contribute the part relating to the meteorology of the State ; while 
Mr. O. L. Fassig, his associate, will prepare those chapters which relate to 
the history of meteorological investis?ations in Maryland since early colonial 
days. The cordial support of Professor Willis L. Moore, Chief of the 
U. S. Weather Bureau, has been secured in this work as well as in many 
of the lines of special investigations which will be later pursued. 

The investigations of the agricultural soils of the State, already referred 
to in connection with the State Geological Survey, are closely related to 
many of the climatological problems which will be considered in the future, 
and the active cooperation of Professor Whitney along these lines will add 
much to the effectiveness of the State work. Mr. C. W. Dorsey of the State 
Agricultural Experiment Station has been carrying on investigations in 
this field under the supervision of Professor Whitney and the results of 
their combined work will be later brought out in the reports of the State 
Weather Service. 

The questions of hydrography are closely related to those of climatology 
and already considerable progress has been made in the study of the drain- 
age basins of Maryland through the co-operation secured from Professor 
Newell in charge of the Division of Hydrography of the U. S. Geological 
Survey and special reports upon this subject will be incorporated in a later 
volume of the State Weather Service. 

The other lines of investigations above referred to have been projected, 
but little work has been done upon them thus far. They will occupy the 
attention of the local Service during the coming and subsequent years. 

Wm. Bullock Clark, 
Staie Geologist and Director State Weather Service. 




The First Geological Excursion along the Chesa- 
peake in i6o8. By Edward B. Mathews. 

The first expedition for the purpose of investigating the natural resouroei 
of the territory now embraced in Maryland and Virginia was made during 
the summer of 1608 by Captain John Smith and his companions. Although 
the results are of little or no scientific value when judged by present stan- 
dards, the circumstances under which the work was carried on become of 
interest in connection with the extensive studies which are now being 
prosecuted by the Maryland Geological Survey. It has long been known 
that incidental references to minerals were made in Smith's writings 
but no hint has ever been given indicating the official character of the 
study. 

In the "instructions by way of advice, for the intended Voyage to Vir- 
ginia,'' published in 1606, certain duties were imposed upon the captains 
of the companies going out to the colony. When they reached Virginia 
they were 'Ho find out a safe port in the entrance of some navigable river 
making the choice of such a one as runneth farthest into the land, and .... 
that which bendeth most toward the Northwest for that way jou shall 
soonest find the other sea." When . they had chosen a river they were to 
select a place "so far up as a bark of 50 tuns will float" and there to 
establish their f>ettlement. When they had determined upon their locatioo 
and landed supplies the six score men of the company were to be divided 
into three parties according to the following suggestion, "one party of them 
you may appoint to fortifie and build, of which you first work must be 
your storehouse for victuals; the other[s] you may imploy in preparing 
your ground and sowing your corn and roots ; the other ten of these forty 
you must leave as centinel at the haven's mouth. The other forty you maj 
imploy for two months in discovery of the river above you, and on the 
country about you; which charge Captain Nemport and Captain Chnoli 
may undertake of these forty discoverers. When they do espie any high 
lands of hills, Captain Oosnold may take twenty of the company to crott 
over the lands, and carrying a half dozen pickaxes to try if they can find 
any minerals.'' They were further instructed to observe whether the river 
on which they planted sprung out of mountains or out of lakes. "If it be 
out of any lake the passage to the other sea would be more easy, and [it] is 
like enough, that out of the same lake you shall find some spring which 
run[R] the contrary way toward the East India sea." They were likewiie 
requested to furnish a " perfect relation " of all that was done, indicatiog 
where they were located, what commodities they found and the chancier 
of the soil and woods. 

From the foregoing instructions it is evident that the London Virginia 
Company desired their officers to make as complete a reconnaissance of the 
area as possible. Captains Newport and Gosnold, although espedillj 
instructed to carry out the exploratory work of the colony apparently did 
not visit the present territory of Maryland, and it was not until 1608, when 
Captain John Smith made his voyage of discovery up the Chesapeake Bay, 
that this particular area was explored. In a letter written by him to the 
"Treasurer and Councell" of Virginia in 1608, Smith gives the following 
summary of his surveying both topographical and mineralogical : 

" Now that you know, I haue made as great a discovery as he [Newport], 
for lease charge than he spendeth you every meale : I haue sent yoo this 
Mappe of the Bay and Rivers, with an annexed Relation of the CountrieB 
and Nations that inhabit them, as you may see at large. Also two barreb 
of stones, and such as I take to be good Iron ore at the least ; so devided, 
as by their notes you may see in what place I found them." 

No other reference is given in Smith's works to this collection of speci- 
mens, an'd it is probable that they were soon lost sight of when they proved 
of little value. 

During his exploration of the Potomac he learned from the savageiof 
the presence of a peculiar mine some distance up the Quiyough [Aqoit] 
Crf ek, and decided to visit it, although it involved a march of seven or 
eight miles from his boat. He gives the following description of the place: 
"The mine is a great Rocky mountaine like Antimony; wherein they 
digged a great hole with shells and hatchets: and hard by it, runneth » 
fayre brooke of Christal-like water, where they wash away the drosse and 
keepe the remainder, which they put in little baggs and sell it all ooer the 
country to paint theire bodyes, faces, or Idols; which makes them look 
like Blackmoores dusted all over with siluer. With so much aa we ootdd 
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re retomed to oor bo[a]te, kindly requiting this kinde king and all 
de people. 

e canse of this discovery was to search [for] this mine, of which 
i did assure vs that those small baggs (we had giuen him), in England 

tryed to hold halfe siluer ; but all we got proued of no value: '' 
ough Smith spent scarcely a month in his exploration of the entire 
ry on either side of Chesapeake Bay and its upper tributaries, he 
depicts on his well-known map of Virginia a difference in topography 
n the Coastal Plain and the Piedmont Plateau, representing the 

withoQt hills, except along the Calvert Cliffs, and the latter with 
>08 elevations. The line of demarkation as delineated corresponds 
closely with that recognized at the present time. It is described as 
i: 
)m the head of the Bay to the Northwest, the land is mountanous, 

in a manner from thence by a Southwest line; so that the more 
rard, the farther off from the Bay are those mountaines. From which 
rtaine brookes which after come to the fine principall navigable 
These run from the Northwest into the Southeast, and so into the 
ide of the Bay, where the fall of every River within 20 or 15 myles 
another." 

itional facts are given regarding the topography and soil of the State 
•ws: ''The mountaines are of divers natures: for at the head of the 
B lockes are of a composition like Mill stones. Some of Marble, &c. 
any peeces like Chrbtall we found, as throwne downe by water from 
nonntaines. For in Winter they are covered with much snow, and 
it diasolveth the waters fall with such violence, that it causeth great 
tioDS in some narrow valleys, which is scarce perceived being once in 
era. These waters wash from the rocks such glitering tinctures, that 
>und in some places seemeth as guilded, where both the rocks and 
rth are so splendent to behold, that better judgemenU than ours might 
en pertwadedy they contained more than probabilities. The vesture of 
rth in most places doth manifestly proue the nature of the soyle to 
f and very rich. The colour of the earth we found in diverse places, 
leth bote Armoniac^ terra sigillata ad Lemnia, Fullers earth, Marie, 
vers other such appearances. But generally for the most part it is 
Le sandy mould, in some places a fat slimy clay, in other places a 
arren gravell. But the best ground in knowne by the vesture it 
1, as by the greatnesse of trees, or abundance of weedes, <&c." 

map also indicates an attempt to represent the differences in the 
ter of the forest trees growing in different portions of the region 
led. The foregoing facts, accordingly, clearly indicate that efforts 
imde to acquire information regarding the physical features, including 
nerals, soils, topography, drainage, and vegetation of the territory 
the Chesapeake. The actual amount of information gained, con- 
g the time alloted, compares favorably with that of any contempo- 
8 explorations along the borders of the American continent, and is 
i much below many of the exploring expeditions sent into the heart 
ics daring the last few decades. 



70 Excursions with Geological Students into the 
tal Plain of Maryland. By George Burbank Shat- 



as been customary for the students of geology in this University to 
reqaent excursions, during the autumn, to localities of special interest 
vicinity of Baltimore, for the purpose of studying in the field. the 
nena which are systematically discussed in the lecture room. Thus 
8 season two excursions have been conducted into the Coastal Plain 
, and others are already planned for the Piedmont Plateau. The 
ccursion took place on October 15, with Hound Bay and Winchester 
ective points. On the second, which took place one week later, 
I Point, at the mouth of the Patapsco, and Gibson Island, at the 
of the Magothy river, were visited. 

od Bay is the name given to that portion of the Severn river lying 
n Cedar and Arnold Points, where the stream suddenly changes its 
ter from a narrow estuary confined between high banks, to that of a 
lake-like expanse. On the northeastern shore of this body of water 
B of deposits, extending from lower Cretaceous to Eocene, is exposed 
high, Tertical walls of the valley. 



The most comprehensive section is laid bare on the sides of Mt. Misery, 
and may be briefly summarized as follows: The Raritan formation (lower 
Cretaceous), which lies at the base, is represented by a thin band of dark, 
bluish clay overlaid by a bed of coarse, white, cross-bedded sand, eight feet 
thick, which in turn is capped with a four-inch ferruginous band. Above 
this the Matawan (basal member of the upper Cretaceous) lies unconform- 
ably, and is composed of dark, glauconitic, fossiliferous clay, grading upward 
into a light-colored, sandy clay, in all attaining a thickness of some twenty- 
two feet. Conformably on this rests the Monmouth formation with four 
feet of green sand at base, overlaid by eight feet of white and red sand 
carrying marly layers From here upward for some distance the section is 
obscured by landslips and vegetation, but just below the one hundred foot 
contour the marls of the Rancocas formation appear, and forty feet below 
the top of Mt. Misery are unconformably overlain with a coarse fossil- 
bearing sandstone of Eocene age. About a mile northwest of Mt. Misery, 
in the vicinity of Cedar Point, the Raritan section is considerably thicker, 
and contains rolled, clay lumps evidently derived from underlying memk)er8 
of the Potomac group, which had been raised above sea level and were 
undergoing erosion at the time that the sands in this locality were being 
deposited. This whole series of formations enters Maryland from the 
neighboring state of Pelaware, crosses the state from northeast to south- 
west, and slopes toward the southeast with an average dip of twenty-five 
feet to the mile, although locally it may depart somewhat from this angle. 
Owing to this dip the various beds, as they proceed toward the Chesapeake, 
successively approach the water line, skirt along the shore for a short 
distance, and finally disappear, one by one, beneath the waves. 

At Winchester, a station on the Baltimore and Annapolis Short Line, 
about four miles down the dip from Round Bay, the £k>cene deposits are 
beautifully exposed in an extensive railroad cutting. Here the formation b 
made up largely of fine sand carrying a little glauconite, and is stratigraphic- 
ally higher and younger than the Eocene deposits which cap Mt. Misery. 
Although the deposits as a whole are not consolidated, nevertheless a partial 
induration has succeeded in binding the otherwise loose sand into a more 
coherent mass. Iron has largely served as the cement, and beautiful ex- 
amples of concentric, cylindrical crusts are here visible. Fossils in the form 
of poorly preserved casts occur ne:ir the base of this cutting. 

Through the courtesy of Hon. William T. Malster, who generously placed 
the steamboat '' Baltimore" at the disposal of the Geological Department, 
the excursion to Bodkin Point and Magothy river was rendered more than 
usually enjoyable. Along the shore, about a mile below Bodkin Point,-the 
variegated clays of the Raritan formation are finely exposed in a clifi*some 
thirty feet in height. These clays occupy the greater portion of the section 
and carry an abundance of lignite more or less incrusted with crystals of 
pyrite. Sands and gravels of Pleistocene age unconformably overlie the 
clays and constitute the upper portion of the cliff. Half a mile further south 
the cliflT still maintains its former height, but the section has changed. 
Some ancient stream must have established its valley on the Raritan sand, 
for here the surface of that formation, like a great concave depression, 
passes gradually beneath the beach to appear again in the clifi'a hundred 
and fifty yards below. In this hollow, lying unconformably on the Raritan 
formation, is a bed of dark-colored clay about fifteen feet thick. Bluish and 
greenish tinted bands of clay relieve somewhat the somber aspect of this 
formation, and at about its middle portion it carries a bed of peat. But its 
most striking feature is the huge fossil cypress knees and stumps which are 
imbedded in its lower portion. These stumps vary in diameter from two 
to over ten feet, and after the removal of the surrounding day, stand out 
prominently in the position in which they must have grown. Mr. A. Bib- 
bins, to whom 1 am indebted for the above measurements, has counted 
thirty-two of these stumps which were visible at one time, and also reports 
finding worm-eaten beechnuts intimately associated with cypress cones near 
the base of the formation.^ Sands and gravels of Pleistocene age overlie 
the whole unconformably. Immediately south of this outcrop the dark- 
colored clays are temporarily replaced by the Raritan formation, but they 
appear again a little further down the shore, and aflbrd a good and almost 
unbroken exposure for about a mile. The thickness of the clay in this 
locality is at first about ten or twelve feet, but it gradually becomes thin- 
ner southward and finally disappears altogether. Casts of Unio shells, and 



^This iB the same deposit which haa been described bj Mr. A. Bibbins (Plant World 
Vol. L, 1898, pp. 164-166, with plate) as Raritan, but the writer believes it is rery much 
yoonger. 
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not yegetable remaina, are its predominant foflsils, while, like the heds con- 
taining the cjpress swamp, it overlies the Faritan formation unconform- 
ahly, and is itself unconformably buried beneath Pleistocene sands and 
gravel. 

The peculiar topographic relations and physical composition of the clays 
in these two exposures call to mind other deposits of similar character 
which the writer has examined at several localities in other parts of Mary- 
land. Perhaps the most striking of these deposits is exposed on the Bay 
shore, aboat a mile northeast of Drum Point. Here, at the base of a cliff 
about thirty feet high, is a two foot bed of dark, chocolate colored clay 
carrying gnarled and twisted sticks protruding in every direction from the 
material in which they are imbedded. Above this occurs a thin seam of 
lignite one and a half feet thick, which in turn is overlain with about five 
feet of slate-colored clay. At this point the continuity of the deposit is in- 
terrupted by an unconformable series of sands, clays and gravels, of Pleisto- 
oene age, which extend upward to the top of the cliff. Although the base of 
this lignitic clay series is buried beneath beach sands, yet field relations 
lead to the conclusion that the deposit is very much younger than the 
Miocene clays on which it is believed to rest unconformably. A similar 
section is to be seen on the Patuxent river, about a mile below Holler's 
Landing. Large stumps here protrude from a dark, basal clay bed, some 
five feet in thickness, which is covered by three feet of sand, and this 
again buried unconformably beneath ten feet of Pleistocene sand and 
gravel. The relations of the basal clay to the underlying Miocene is again 
obscure, but indications point to an unconformity. A third section is ex- 
posed along the shore one and one-half miles northwest of Cedar Point, 
where a thin bed of drab clay carrying vegetable remains is overlain uncon- 
formably with sands and gravels. Its contact with the Miocene is again 
unfortunately obscure. At the three localities just described no animal 
remains have been discovered, but on the north bank of the Potomac, about 
half way between St. Mary's River and Breton Bay, there is a deposit of 
lead-colored clay, exposed for a quarter of a mile along the shore. Buried 
at each end as well as above by sands and gravels, it carries both lignite and 
Gnathodon cuneata Cotir., and shows by its unconformability with the 
gravels that it wa«< raised and considerably eroded before they were de- 
posited. Although the description given by Conrad b somewhat vague, it 
is highly probable that he visited this locality and collected specimens of 
the fossils. Two more localities still remain to be mentioned, Cornfield 
Harbor, and its companion deposit exposed five and a half miles south of 
Cedar Point on the Bay shore. Conrad was well acquainted with these 
deposits and to the former he devoted special attention. Each is about ten 
feet thick, occurs at the base of a low cliff, is composed mostly of a dark, 
lead-colored clay, and is overlain unconformably with Pleistocene sand and 
gravel, while unconformity on the Miocene is beautifully shown at the base 
of the Bay shore section. A number of fossils have been described from the 
Cornfield Harbor locality, among which are Ostrea Viiginica Gmelin, Area 
ponderosa Say, Area transversa Say, Venus mercenaria Linn., Mya arenaria 
Linn., Pholas oostata Linn., Crepidula plana Say, Natica duplicata Say, 
Busyoon carica Gmelin. Of these many anu possibly all occur in the Bay 
shore deposit. 

It will now be seen that these deposits, scattered along the margin of 
Chesapeake Bay from the buried cypress swamp below Bodkin Point to the 
classic locality near Cornfield Harbor, all strikingly resemble each other: 
for they are composed of dark, compact clay, occur at tide, at the base of 
low cliffs whose tops are far beneath the general level of the surrounding 
country, along ancient river channels, have suffered considerable erosion, 
are unconformably buried beneath Pleistocene strata, and are unconformable 
on the older deposits wherever the contact is visible. The point in which 
they differ most widely is in the character of their organic remains, but 
this contrast is just what one would expect to find if the deposition of the 
lignitic clay took place in fresh water swamps, while the other beds were 
laid down in regions more easily influenced by the ocean. Similar deposits 
are being formed side by side along our coast to-day. 

One cannot see these deposits without being strongly impressed with 
their similarity to the Fish House clays of New Jersey. Whether all or 
any of them are contemporaneous is not known, and a comprehensive defi- 
nition or reliable correlation would, at the present state of our knowledge, 
be premature, but one cannot help feeling that these various deposits, from 
Fish House to Cornfield Harbor may prove, in the light of further investi- 
gation, to be isolated remnants of the same geologic formation. 



The expedition concluded with an examination of the cliff on the soath 
side of Gibson Island, facing the Magothy. Upper Cretaceous beds ooni- 
pose most of this section, and the Matawan, Monmouth, and Ranoocas 
formations may be seen finely exposed in the bank. 

JohuB HopUoB University, JVbr«m6er2, 1898. 



An Episode during the Terrace Cutting of the 
Potomac. By Cleveland Abbe, Jr. 

While studying the graveled terraces which are marked features of the 
Potomac valley in the vicinity of Cumberland, Maryland, the writer came 
upon a very interesting piece of evidence of stream action during one of 
the earlier terracing epochs. 

Five or six miles west of Cumberland the Baltimore and Ohio Railroad 
parses a cliff of vertically bedded Lewistown limestone and Rockwood shtlei 
on the northwest bank of the Potomac river. The shales are very fissile 
and generally thin bedded between thin bands of an impure limestone; 
while the Lewistown limestone is relatively more massive. These physical 
characters and their vertical attitude combine to make the clif& easily and 
rapidly scored by the agents of denudation and erosion and the result ii 
that deep aisles or shafts have been carved in the clifis by wind and rain. 
In one of the less resistant hands of the Lewistown limestone, very near the 
top of the shales and about 50 yards from ** Potomac Station " a cave has 
been hollowed, out. This cave or recess at present has a width of eight or 
nine feet, a height of fifteen feet above the railroad bed and a depth of ten 
feet in from the face of the cliff. These measurements however, do not 
indicate the original size of the cave. The cutting necessary for the con- 
struction of the railroad bed has removed twelve or fourteen feet of the 
bank so that an equal number of feet should probably be added to the 
present depth in order to obtain a measure of the original depth of the 
cave ; and the maximum height and width are masked by the road hed 
and removal of material. 

As firht seen from the railroad track the cave appears rather commonplace 
since there are numerous smaller recesses worn out from the soft shales of 
the vicinity as has been observed above. A second look, however, revealed 
some interesting points. In the back part of the cave was noticed a manng 
of fragments of shale and limestone with their fiat sides laid horizontally, 
while above and around them the rocks stand with their clearly defined 
bedding planes in a vertical position. On entering the recet^s and examin- 
ing the interior more closely it was at once evident that the cave had been 
filled with a mass of stratified gravels, sandy clay and angular or subangolar 
shale fragments. The floor of the cave is sandy clay strewn with grtvds 
and cobbles some of which lie in a heap at the entrance, while at the back 
of the recess and along the right side a considerable volume of the filling 
material still stands in situ. To a height of four or five feet from the present 
cave floor the filling material is a sandy clay packed with well roanded 
quartz gravels averaging f to 1 inch in diameter. The pebbles are most 
thickly set near the base, becoming somewhat more loosely clustered fonr 
or five feet up. Occasionally this gravelly layer contains large roanded 
quartz cobbles 12 to 15 inches in diameter. No lai^e cobbles were seen in 
place, but three or four of them lying on the present cave floor would seeo 
to have come from this layer since it is the most suitable and neaii^st sooroe. 
There is no convenient external source for them and although the cafe 
shows signs of recent human occupation there seems to be no reasonable 
motive for the introduction of the cobbles through human agencies. The 
gravel and cobble layer is overlain by one and a half or two feet of the 
clay with rarely a pebble or fragment of shale. At the top a bed of angolir 
fragments of shale and one or two quartz pebbles, extends nearly or qi»U 
to the roof of the cave. The walls of the cave show such evidences of 
solvent action as commonly characterize the soluble limestone outcrops io 
the fields, although here within the cave the effects of the solution are lev 
pronounced. Because of this solvent action it was difficult to detennlDC 
with certainty whether or no the cave walls had suffered any oorrasioo 
by the action of running water, and no clear evidence of such action wtf 
found. 

Significance of the Cave-deposits, — It is a significant feature of the deposit 
in the cave that its character changes from gravels and cobbles in its lowec 
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to days and angular fragments of shale at the top. The large 
uid cobbles composing the lower four or five feet of the deposit 
odicate that during the earlier part of the cave's history strong 
urrents were flowing through and past the cave. In no other way 
uxx>unt for the presence in the cave, of well rounded gravels of a 

so foreign to the locality as vein quartz is. During this period 
;mentB of limestone that may have fallen from the roof or been 
Q the sides seem to have been ground to pieces by the rushing waters 
*ied away for no fragments were found mixed with the gravels of 
wits. The upper portion of the deposit is sharply distinguished 
\ lower by its clay bed and the absence of quartz gravel, the latter's 
ing taken by the fragments of shale. All these features indicate 
waters in the cave were much quieter during the later stages of its 

While the one or two feet of clay were being formed the waters 
re been much quieter and loaded only with silt and sand, a condition 
usibly explained in this case by supposing the stream to have shifted 
lel so that only the slower currents reached the cave. The upper 
unworn angular shale fragments probably indicates a slight increase 
brce of the current flowing by the cave, but not a return of the 
onditions. The question of the source of these shale fragments is of 

They may have been brought in from the ledges of shale that are 

outside the cave ; or it may be that the cave formerly extended 
its present limits in the limestone and included a portion of the 
ring shales and that these fragments were (bus derived from the 
rails of the cave itself. In either case the angular shapes of the 
ts indicate that they were not transported over any considerable 

and that the currents were not very swift. 

911 of Oavt and OraveU to Terraces. — The chief interest that this 
ve possesses arises from its relations to the stream terraces and 
in its vicinity. There are along this portion of the Potomac two 
. terrace-levels above the present bottom-lands or flood plain of 
>mac. The flood plain is itself somewhat easily to be mistaken for 
> since it stands six or eight feet above the channel of the river and 
'ated. The front of the first terrace rises rapidly from its sinuous 
ion with the floodplain, to an elevation of about twenty feet above 
hen changes to the very gently sloping bench that extends back 
indred feet to the front of the second terrace. Along the front of 
nd terrace and on the surface of the first terrace run the tracks 
Baltimore and Ohio Railroad. The second terrace rises twenty to 
ive feet above the level of the railroad tracks and always has a 
ore sharply marked and steeper slope than the first terrace but it is 
rh more extensively dissected by recent drainage lines. This second 
as is described in another paper, is strewn with gravels and cobbles 
th of two or three feet yet a section cut in it by a small stream near 
Liff station proves conclusively that the terrace owes its origin more 
lauing down of the yielding shales of the Lewistown than to the con- 
i action of the river. 

two terraces with less dbtinct traces of a third higher one can be 
lore or less continuously along the Potomac for a number of miles. 
in interest attaching to them for our present discussion arises from 
cidence in elevation above present stream channels, of the second 
front and the gravel-filled cavern already described. 
'y cf the Cave, — The two features of the cave that seem to be most 
Dt are, first, that it stands not in the face of the front slope of the 
errace, but is hollowed out at a corresponding elevation in a higher 
whose base the Potomac now runs) ; and second, that it is filled 
eam-wom gravels and boulders. 

let us consider the question of origin of the cave. There are two 
ses according to either one of which the existence of the cave might 
lined, (a) The cave may be the product of subterranean stream 
laving been dissolved out of the limestone by some small stream 
ckled down through the vertical joint-planes and laminae of the 
Phis explanation is supported by the fact that the walls of the cave 
signs of solvent action and that it has the narrow rather angular 
of a subterranean water course. The absence of any indications of 
1 channel or inlet is against the theory. The filling of gravel may, 
*, mask such an entrance, (b) Again we may regard the cave as 
3een hollowed out by the lateral cutting of the river when it stood 
evel and swept against this bank as it does to-day. The presence 
ive-deposit of the large rounded quartz boulders proves that there 



were strong currents flowing past the cave during the deposition of the 
earlier portion of its filling. This suggests that the rapid flowing stream 
armed with flint as it was, wore away the yielding rocks at this point where 
the river turned against them most sharply, hollowing out a shallower, 
broader cavern whose inner portion only is now revealed to us. Such an 
origin for the cave would leave its marks on the walls of the latter in the 
form of abrasion marks, and would also leave slight traces of solvent action 
by the waters carrying the abrasive materials. The walls of the cave do 
not show any markings that may be definitely assigned to stream wear such 
as has been suggested. Solution has clearly borne some part in the cavern's 
growth for as has already been noticed the walls show the rounded and 
smoothed comers and edges that characterize such work. Such results 
may have come through subterranean stream action, however, as easily as 
from river work and do not in themselves yield any criterion for the deter- 
mination of the agent 

There are, therefore, no definite lines of evidence on which to base a 
final explanation of this cave. The clearest and most striking facts, par- 
ticularly the presence of large, rounded quartz boulders and the probable 
long continued concentration of stream force at or near this point, give 
strong presumption in favor of origin by lateral or horizontal oorrasion. 
It is possible, perhaps even probable that this horizontal corrasion by the 
gravel-loaded stream was definitely concentrated at this point by the cavern 
of a small subterranean stream. 

The period of this cavern-cutting is indicated by the relation between 
the cave-gravels and the terraces with their gravel-veneer. The cave, by 
its location must have been formed during the period when the river was 
cutting down from the Second Terrace to the First Terrace. Standing as 
it does between the elevations of the front top of the Second Terrace and 
the back of the First Terrace the position of the cave is just where a stream 
cutting down from terrace to terrace would be likely to hollow out a recess 
during its progress downwards. The gravels now lying in the cave are 
most closely connected, through elevation, with the gravels lying on the 
First Terrace and the front slope of the Second. They rise higher than 
these latter gravels but not quite to the level of the Second Terrace, whence 
one infers that these cave-gravels are, like the cave, intermediate in age 
between the older Second Terrace and the younger First Terrace. The 
writer has not as yet definitely correlated these terraces about Cumberland 
with the Pleistocene deposits lower down the Potomac 



REPORT OF THE WORK OF THE GEOLOGICAL 
DEPARTMENT DURING THE SESSION 

OF 1897-98. 

By W. B. Clark. 

The Geological Laboratory was open daily throughout the year to 
graduate and undergraduate students. The quarters have been consider- 
ably enlarged by the addition of a series of rooms upon the lower floor of 
the rear building attached to Hopkins Hall, as well as by the construction 
of a machine shop for the conduct of the experimental work connected 
with the Maryland Geological Survey. 

The instruction in Geology has been somewhat modified by the with- 
drawal of Mr. G. K. Gilbert of the U. S. Geological Survey who for several 
sessions delivered important courses of lecures upon physiographic geology. 
Professor Cleveland Abbe of the U. S. Weather Bureau has been attached 
to the corps of instructors and will give a few lectures upon meteorological 
topics in the future. 

During the past year the following courses of instruction were given : 

(a) General Geology, by Professor Clark and Dr. Shattuck. Four lectures 
and one afternoon in practical work each week throughout the year, 

(6) Historical Geology, by Professor Clark. Two lectures each week through' 
out the year, 

(e) Geological Physics, by Associate Professor Reid. Two lectures eaeh 
we/fkfrom February to May, 

(d) Mineralogy, by Dr. Mathews. Three lectures each week throughout the 
year, 

(e) Petrography, by Dr. Mathews. Two lectures each week from October to 
February, 
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(/) Climatology, by Mr. Fassig. Fifteen leelurea in October and November. 

(g) Stratigraphic and Structural Geology, by Mr. Willis. Two Ueturea 
each week from March to June, 

(h) Scandinavian Geology, by Professor Hans Reusch. One lecture in 
March. 

(i) Topographic Methods, by Mr. H. M. Wilson. Three lectures in May. 

{j) Rocks and Rock Weathering, by Professor G. P. Merrill. One lecture 
in November. 

(k) Geological Conferences. Fortnightly throughout the year. 

(I) Student lectures. Fortnightly from December to May. 

Original Work and Publications. Geological work was continued by Pro- 
fessor Clark upon the older Coastal Plain deposits of the Middle Atlantic 
Slope with the cooperation of Dr. R. M. Bagg, Jr., and Mr. A. Bibbins. A 
report was prepared for the Geological Survey of New Jersey upon the Cre- 
taceous formations of that State. Several other papers were published on 
various phases of Coastal Plain work. Professor Clark also contributed an 
article to the Journal of Geology in " A Symposium on the Classification 
and Nomenclature of Geologic Time Divisions." Professor Clark was 
actively employed throughout the year in the management of the State 
Geological SSurvey and in the preparation for publication of the second 
volume of its reports. 

Associate Professor Reid, as a member for the United States of the Inter- 
national Committee on Glaciers, was engaged in collecting information 
regarding the various American glaciers. He continued his work upon the 
movement and stratigraphy of glacier ice, spending a portion of the sum- 
mer and autumn of 1897 in eastern Switzerland in the accumulation of 
additional data. Dr. Reid is Chief of the Division of Highways of the 
Maryland Geological Survey. 

Dr. Mathews continued his investigations upon the crystalline rocks of 
the northern counties of the State. He made an extended study of the 
building-stones of Maryland and the industries founded thereon, and has 
prepared an elaborate monograph in connection with Professor Merrill of 
the U. S. National Museum upon this subject. Dr. Mathews has also been 
engaged during a portion of the year in an investigation of the maps and 
map-makers of Maryland, which he will present in the form of a report in 
the next volume of the Maryland Geological Survey. As Assistant State 
Geologist, Dr. Mathews was also engaged in the management of the State 
Geological Survey. 

Mr. Fassig, in addition to his work in connection with the Baltimore 
office of the U. S. Weather Bureau, has been making a study of the history of 
climatological investigations in Maryland, preparatory to the publication of 
a report upon that subject in the new series of the Maryland Weather Service. 

Dr. Shattuck began, during the summer and autumn of 1897, a study of 
the gravels about the head of Chesapeake Bay, preparatory to the mapping 
of the several gravel formations of the eastern section of the State. This 
work was continued on a wider scale the present summer. Dr. Shattuck 
also investigated the Tertiary fossils secured by Professor Robert T. Hill, 
of the U. S. Geological Survey in Jamaica, and will prepare a palaeonto- 
logical paper to accompany Professor Hill's report upon the geology of 
that island. 

Three candidates presented themselves in June for the degree of Doctor 
of Philosophy. The first, Mr. Cleveland Abbe, Jr., carried on an investi- 
gation upon the physiography of the State with especial reference to the 
development of the streams of the Piedmont Plateau, and his report will 
be published by the State Geological Survey ; the second, Mr. C. C. CHarra, 
carried on a very thorough investigation of the stratigraphy, structure, and 
mineral resources of Allegany county which will be published both as a 
special report and as part of a later volume upon the descriptive geology 
of Maryland ; the thiii, Mr. A. G. Leonard, was engaged in a study of the 
relations of the basic to the acid eruptive rocks of Cecil county, an investi- 
gation started during a period of earlier academic residence under the 
direction of Professor Williams. The results of this investigation will be 
published as a Bulletin of the U. S. Geological Survey. 

Several other investigations were undertaken by difierent members of the 
Department and will result in later communications. 

Excursions and Geological Camp. Numerous short excursions were made 
during the autumn months into the region immediately adjacent to Balti- 
more, both in the Coastal Plain and the Piedmont Plateau. The long 
excursion commonly made in the spring was replaced by the establishment 



of a permanent camp in the vicinity of Camberland in the heart of the 
Appalachian Mountains, where, under the several instructors, the regular 
work of the Department was continued during several weeks in Maj. 
Special lecturers connected with the scientific bureaus in Washington were 
secured, who gave practical instruction to the students in field methods^ 
in climatology, topography, hydrography, and agricultural soils. These 
subjects were daily studied as well as the more important problems pre- 
sented by the geology of the district. 

Scientific Societies. The fortnightly meetings of the Geological Society of 
Washington were attended from time to time during the winter by the 
instructors and students of the Department, all of whom were elected non- 
resident members of that oi^nization. Several members of the Department 
also became members of the National Geographic Society and availed 
themselves of its privileges. The results of many of the most noteworthy 
investigations of the year are presented to these societies, and attendance 
at the meetings is considered an important part of the students' work. 

International Geological Congress. Professor Clark and Dr. Reid were in 
attendance as delegates from the University (Professor Clark was one of 
the National delegates, and also carried the credentials of the Governor of 
Maryland as State Geologist) at the Seventh International CongresB of 
(geologists at St. Petersburg during the summer and autumn of 1897. They 
were allowed a period of absence for the early part of the academic year, 
and during this lime extended their travels throughout European Russia as 
well as into the adjacent Asiatic provinces. They brought back valuable 
materials for the University collections. 

Professor Clark was appointed a member of the International Committee 
on the Unification of Geological Nomenclature, and Dr. Reid a member of 
the Committee on Glaciers. 

The Abbe Meteorological Library. Professor Cleveland Abbe, of the U.S. 
Weather Bureau, presented to the University, during the year, his important 
collection of books upon meteorological subjects. This library is regarded 
as one of the most complete in this country, and will prove of great yaloe 
to students who are intending to carry on investigations in the field of 
meteorology. The library has been already placed in a room in the Geo- 
logical Laboratory especially prepared for it, and Mr. Fassig acts as special 
librarian of the collection. This generous gift of Professor Abbe isveiy 
highly appreciated, and it is believed that it will do much to arouse an 
interest in meteorology in Maryland. 

Apparatus and OoUections. Several important additions were made to the 
apparatus and collections during the year. The library was considerably 
enlarged by the addition of several important serials and much needed 
geological maps. Several valuable collections of rocks and fossils were also 
acquired. 



COLLECTION OF EOCENE FOSSILS. 

A large number of Maryland and Virginia Eocene fossils have been 
secured during the past season by Dr. R. M^ Bagg. This new material will 
very largely enhance the value of the collections of the University from 
this horizon, especially since many new species have been found, and the 
already recognized forms so largely increased in number of individoals as 
to give better comparative material. 

Highly important results have been secured from a stratigraphic stand- 
point since the boundary between the two Maryland £ooene faunas has been 
definitely determined at many points. These results will make it possible 
to represent upon the State maps the two different divisions of the Maryland 
Eocene. 

The writer desires to correct the use of the name Peeten rogersi, vp^^ 
to a new species of this genus from the Middle Atlantic slope Eocene in so 
earlier report,* on the ground of the pre-occupation of the term. The naine 
Peeten dalli is proposed in its place, and will be incorporated in the report 
upon the Maryland Eocene which will be later published. The 8pecie> 
referred to was secured from Potomac Creek, Virginia, and belongs to the 
lower or Aoquia Creek fauna. 
W.RG 

1 J. H. U. arcalara, Vol. XV, p. 6, 1896; BulL D. 8. GeoL Sarv., No. 141, p. 85^ pi 
XXXIV, figs. 2»-c, 1896. 
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PLICATIONS OF THE MARYLAND GEOLOGICAL 

SURVEY. 

Maryland Geological Survey has already published several articles 
to the physical features of Maryland. Most of these have been 
together in Volume I of the series of Survey reports, which appeared 
, 1897. This first volume contains historical and geological chapters 
ig the present knowledge of Maryland geology together with a com- 
ological bibliography and cartography of the State. An exhaustive 
ipon the magnetic conditions of Maryland is also included in this 
, These several articles have been published both as independent 
and combined in volume form. 

the publication of the first volume a report has been issued upon 
vey of the Boundary-line between Allegany and Garrett counties, 
ippeared in September of the present year. Other reports dealing 
e Building Stones of the State and with the Maps and Map-makers 
iand, the latter introduced by a chapter upon the Aims and Methods 
>graphy, have been prepared. These will constitute Volume II of 
68 of ofiidal reports, and will be issued from the press during the 
month. 

* reports dealing with the Physiography of the State and the de- 
;eological features of portions of Western Maryland are already in 
ript and will be issued as Volume III as soon as the proper base- 
in be prepared. 

i progress has already been made in the preparation of the manu- 
)f the Report upon Highway Construction which will constitute 
) IV, and which is required by legislative act to be presented at or 
» the next session of the General Assembly in January, 1900. 
s four volumes, already printed or in manuscript, will present to the 
of the State a discussion of many subjects of economic and educa- 
importance. Much additional material has been already collected 
can be in the near future brought together in the form of reports, 
f this work will be delayed in pubiicjrtion until the preparation of 
easary topographic maps which are now under construction by a 
cooperation with the U. S. Geological Survey which was authorized 
last session of the General Assembly. 

W. B. C. 



URES IN GEOLOGY AND PHYSICAL GEOGRAPHY 
FOR BALTIMORE TEACHERS. 

isponse to a request for lectures especially adapted to the needs of 

9re teachers, the Johns Hopkins University offers, during the current 

ic season, two classes of instruction : one on historical, the other on 

ic subjects. 

Scientific Course which embraces lectures in Geology and Physical 

phy, began on Saturday, November 5, 1898, at 9.30 a. m., in McCoy 

nd will continue at the same hour on successive Saturdays until the 

is completed. The lectures will be chiefly given by Dr, George B. 

*k 

iographies and printed outlines of each lecture are furnished without 

e to the hearers. Each lecture is preceded by a review of the 

IS lecture. Questions for written answers, which may be sent to the 

r by those who are so inclined, are given out from time to time, or 

i in the syllabus, for the purpose of stimulating study at home. A 

I examination will be set at the end of each course, and the papers 

ted will be returned to the writers with corrections or helpful sug- 

B. A simple certificate covering attendance and class work will be 

it the end of the Course. 

following is a syllabus of the lectures given : 

*mber 5, Atmosphere; 12, Rain ; 19, Kivers in General. 

mber 3, Classification of Rivers; 10, Life history of Niagara; 17, 

iKes* 

ary 7, Oceans; 14, Ice in General; 21, Glaciers; 28, Organisms. 

uary 4, Volcanoes; 11, Mountain Building and Uplift in General; 

, Distribution; 25, Paleontology. 

:h 4, Precambrian; 11, Paleozoic; 18, Mesozoic; 25, Tertiary. 

1 8y Qoartemary ; 15, History. 



Professor Clark opened the Course in a short address explaining the 

methods to be pursued, and introduced the lecturer. The hearty response 

on the part of the teachers is very gratifying to the committee in charge of 

the Teachers' Course. At the present time the class numbers one hundred 

and seven while ninety more teachers attend the lectures. 

G. B. S. 



At a meeting of the Zoological Journal Club of the Johns Hopkins 
University, November 7th, 1898, Dr. H. McR Knower told of the sudden 
death, on November 4th, of Dr. James Inoraham Peck, Assistant Pro- 
fessor of Biology in Williams College, and Sub-Director of the Marine 
Biological Laboratory of Wood's Holl, Mass. 

As Dr. Peck had been associated, while a student in the Johns Hopkins 
Biological Laboratory, with some of those present, a special meeting was 
called to afibrd an opportunity for an expression of the sorrow felt in the 
loss of one whose short life had been ho full of usefulness. 

On the following day, those who had been instructors and fellow students 
of Dr. Teck in this University met together, with many who had knovm 
him and studied under him at Williams College and at Wood's Holl, and 
adopted the following minute: — 

Whereas^ we cannot forget that James Ingraham Peck exemplified, in his 
own short life, all those high qualities of enthusiasm for truth, of devotion 
to scientific research, and of earnestness in the instruction of others, which 
it is the chief aim and best reward of a university to diffuse among men ; 

We ther^ore resolve, that while we mourn the untimely loss of one who 
had been the earnest and faithful pupil of some among us, the enthusiastic 
and inspiring fellow student, or the patient, kindly, and helpful teacher of 
others, we are glad to remember his devotion to the highest and best work 
of a learned man, and his success in handing on to his associates his un- 
selfish enthusiasm in the pursuit of truth. 

And be it further resolved^ that copies of these resolutions be sent to the 
family of Dr. Peck, and to the Johns Hopkins University Circular. 

Daniel C. Gilman, Presidenlj Johns Hopkins Univenity, 



W. K. Brooks, 
W. H. Howell, 

E. H. Griffin, 

F. P. Mali^ 

E. A. Andrews, 



G. P. Dbeyer, 
B. G. Harrison, 
H. McE. Knower, 

E. N. lilGOINS, 

Cbmmitite. 
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MEMOIRS FROM THE BIOLOGICAL LABORATORY OF 

THE JOHNS HOPKINS UNIVERSITY. 

Edited by Professor WILLIAM K. BROOKS, Ph. D., LL. D. 



VOLUME I. 



SELECTED MORPHOLOGICAL 
MONOGRAPHS. 

Three hundred and seventy pages and fifty-one plates, quarto. 



Lucifer: a Study in Morphology, with 11 plates. By W. K. Brooks. 

The Development of Benilla, with 16 plates. By E. B. Wilson. 

The Life-History of the Hydro-Meduse : a Discussion of the Origin of 
the Medusse, and of the significance of Metagenesis, with 8 plates. By W. 
K. Brooks. 

Report on the Stomatopoda, with 16 plates. By W. E. Brooks. 

This volume is not sold separately. 



VOLUMB II. 



MEMOIR ON THE GENUS SALPA. 

By Professor W. K. BROOKS. 

Two parts, one part of text with three hundred and ninety-six pages 
large quarto, and one part with fifty-seven large colored plates. 



I. — A General Account of the Life-History of Salpa. Chapter I. — Intro- 
ductory. Chapter II. — The Development of the Solitary Salpa from the 
Ekfg. Chapter III. — The Morphological Significance of the Salpa Embryo. 
Chapter IV.— The Origin of the Proliferous Stolon. Chapter V.— The 
Transformation of the Stolon into the Series of Aggregated Salpse. 

II. — ^The Systematic Affinity of Salpa in its relation to the Conditions of 
Primitive Pelagic Life ; The Phylogeny of the Tunicata ; and the Ancestry 
of the Chordata. Chanter VI. — The Systematic Position of Salpa. Chapter 
VII. — Salpa in its Relation to the Evolution of Life. Chapter VIII. — The 
Oriffin of the Chordata, considered in its relation to Pelagic Influences. 

III. — A Descriptive and Critical Discussion of the Asexual and Sexual 
Development of Salpa. Chapter IX. — The Origin and Maturation of the 
Egg of Salpa. Chapter X.— Sex in Salpa. Chapter XL— The Fertiliza- 
tion and Segmentation of the Egg:. Chapter XII. — The Accessory Parts 
of the Embryo. Chapter XIII. — The Follicle and the Placenta. Chapter 
XIV. — ^The Ontogeny of the Organs of Salpa. 

IV. — By M. M. Metoalf. The Eyes and Subneural Gland of Salpa. 

Price for the two parts, 17.50, net. 



VOLUME III. 

THE COLLECTED PHYSIOLOGICAI 

PAPERS OF PROFESSOR H. 

NEWELL MARTIN. 

Two hundred and sixty-four pages, quarto, and fifteen plate& Publish 
by the friends and former pupils of Professor Martin. 

This volume is not sold separately. 



The price of the first three volumes of Memoirp is fixed at $25.00 1 



VOLUMB IV NOW IN PROGRESS. 

I.— CU BO MEDUSAE. 

By FRANKLIN STORY CONANT. 

80 pages and 8 plates, large quarto. $3.50. 

2.— SYNAPTA VIVIPARA. 

By HPBERT L. CLARK. 
38 pages and 5 plates, large quarto. 11.50. 
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THE HABITS, ANATOMY AND EMBRYOLOGY Of 

YOLDIA LIMATULA. 

By OILMAN S. DREW, Ph. D. 

(in press.) 



The first volume of a series of '' Papers from the Biologic 
Laboratory " is in preparation It is expected that this volu 
will contain the following papers : 

M. M. Metoalf, The Eyes and Subneural Gland of Salpa. 

D. S. Johnson, On the Development of the Leaf and Sporocarp 
Marsilia quadrifolia, L. 

Georgb Lefevre, Budding in Perophora. 

H. McE. Knowsb, The Development of Termites. 



Orders should be sent to The Johns Hopejns Pre 
Baltimore, Md. 
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ENUMERATION OF CLASSES, FIRST HALF-YEAR, 1898-99. 



rtlieiiiaiti<Mi and Astronomy. (74 studenu). 

OlasMs meet in the Phjuical Laboratory, except as otherwiKe Htntetl. 

€ivaneeil Theory of Funetions: Professor Craio. Monduj, 

Tuesdaj, Tharfidav, 9 a. m., Room 26. (5). 

SUtenbart, L. P. McInneB, C R. RablnoTiU'b, I. E. Wallin, W. F. 

Jaunei, G. O. 

^^eory of Sarfaeen: Professor Craiu. Monday, Tuesday, Tliurs- 

€3aj, 10 a. m.. Room 26. (6). 
BUaenbari, L. P. McInneB, C. R. Rabinovltch, I. E. Walliit, W. F. 

^ IDMB, Q. O. 

iUhetnatieal Conference: Professor CBAia. Friday, 10 a. m. 
to 12 m., Room 26. (5). 

Mclnna, C. R. RabinoTltch, I. E. Wallb, W. F. 



,L.P. 

,o. O. 



o/ SubsiituUons : Dr. Cohen. Monday and Wednesday, 
12 m., Room 26. (5). 
^Slaenbart, L. P. Lucke, II. J. Mclnnen, C R. Wallia, W. F. 

•^vnea, O. O. 

^^i^eoretieal Mechanics: Dr. Cohen. Wednesday and Friday, 

1) a. m.. Boom 26. (6). 

^^iMohart, L. P. Lucke, H. J. Ral>inoTitcb, I. E. Wallis, W. F. 

JaoMB, G. O. Mclnnes, C. R. 

-^SieutrnfUary T/teory of Fuuciiotm: Dr. Cohen. Monday and 

Tneaday, 11 a. m., Room 26. (10). 

Ooble, A. B. James, G. O. Parwns, L. A. Potts, L. M. 

BlMDhikrt, L. P. Lucke, H. J. Pender, H. Wallis, W. F. 

Oilbert, N. £. Mclnnes, C. R. 

XHffereniiai Equations: Dr. Cohen. Tuesday and Friday, 8 a. m., 

Boom 27. (8). 

Coble, A. B. Klnnley, C. Meyer, J. F. Par»ons, L. A. 

Rent, N. A. Loving, R. £. NiKhtingale, C. R Tondurf, F. A. 

iMierminants f Calculus (Special Topics); Tlieory of Equfi- 

HifHS: (Major GmrM): Professor Hulburt. Daily, except Monday, 

9«. m,Room27. (14). 

BaeUer, U. Ertill, H. & Kerr, R. C. Smith. W. L. 

Broolu, C E. Foster, F. Loving, R. E. Tondorf, F. A. 

Cator, G. (>anci8.LH. Morrison, C. J. Wirt, C. B. 

Coble, A. B. Hyde, E. P. 

Anaiyiic Geometry; Calculus: (Minor Qmrae): Professor Hul- 

BUBT. Monday, 9 a. m., Tuesday, 10 a. m., Wednesday, 11 a. m., 

Thanday, 12 m , Room 27. (23). 

Bandel, J. M. Hatcb, E. C. Morse, R. K Uhrbrock, R H. 

Beck, G. C Hill, H. D. Preston, J. <). Warner. If. M. 

Biuton, A. W. James, R. Russell, O. W. Wulf. M. W. 

Ctanln, F. H. James, W. McC. Smith, R, T. Wright, H. C. 

Fouta, C. R. Moore, J. H. Stein, J. K. Zies, F. 

OaeDther, F. Morrison, C J. Straus, H. P. 

JEStementary Solid Geometry; l*lane Trigonometry: Dr. 

Cohen. Monday, 9 a.m., Tuesday, 10 a. ra., Wednesday, 11 a. m., 

Thursday, 12 m., Room 7, McCoy Hail. (17). 

Bird, A. R. Hasen, H. H. Lisberger, S. J. Raffel, II. B. 

Sje, M. Hill, W. & Lowndes, E. Recven, K D. 

Om, T. Gu Jenness, P. Maury, R. M. Stephens, J. U 

JMgfLaF. LUlj, W. L. Mower, McU. Strou8e,E. 
JPrnviAy R L* 



T/ieoreiic€U Astronomy: Associate Professor Poor. Wednesday, 

10 a. m., Thursday, 12 m., Room 34. (2). 
GIUKjrt, N. E. Wallis, W. F. 

SptusHeal and Practical Astronotny: Associate Professor 

Poor. Monday and Wednesday, 2 p. m., Room 34. (6). 

Coble, A. B. Ix>ving, R. E. Moore, J. H. Palmer, R L. 

Liiidley, W. P. Lucke, H. J. 

Getieral Astronomy: (Undergraduate Elective): Ai^ociate Profewor 

Poor. Monday, 9 a. m., Tuesday, 10 ii. ra., Room 34. (4). 
Flinn, F. B. Routh, J. R Taveau, R. Werber, O. 8. 

Observatory Work: Associate Professor Poor and Dr. Dorsey. 
Daily. (8). 

Ck)ble, A. R Lindley, W. P. Lucke, H. J. Mclnnes, C. R. 

Ehtenhart, L. P. Loring, R. R Moore, J. II. Palmer, R L. 



Physios. (92 Students). 

Classes meet in the Physical Laboratory. 

Electricity ami Alagtietism: Professor Rowland. Daily, except 

Wednesday, 10 a. m., Room 24. (11). 

Gilbert, N.R Kinsley, C. Novak, Y. Saunders, F. A. 

Huir, W. B. Merrill, J. F. Potts, L. M. Southall, J. P. C. 

Kent, N. A. Meyer, J. F. Reese, II. M. 

Spectrum Analysis: Professor Ames. Tliursday and Friday, ] 1 a. m., 

Room 24. (10). 

Gilbert, N. R Kinsley, C Parsons, L. A. Saunders, F. A. 

Huff, W. B. Lucke, H. J. Pender, H. Southall. J. P. C. 

James, G. (). Merrill, J. F. Potta, L. M. Tondorf, F. A. 

Kent, N. A. Meyer, J. F. Reese, H. M. Turner, U. J. 

Physical Seminary : Professor Ames. Saturday, 9 a. m.. Room 23. 

(17). 

Bliss, W. J. A. Kinsley , C. Parsons, L. A Saunders, F. A. 

Dorsey, N. E. I.Aicke. lI. J. Pender, H. Southall, J. P. C 

Gilbert, N. R Merrill, J. F. Potts, L. M. Tondorf, F. A. 

Huff, W. B. Meyer, J. F. Reese, H. M. Waldner, C. W. 

Kent, N. A. 

ffourtial Meeting: Professor Rowland and Professor Ames. 

Wednesday, 11 a. m.. Room 23. (21). 

Bliss, W.J. A. Kent, N. A. Mitchell, 8. A. 

Dorsey, N. R Kinsley, C. Novak, V. 

Fasflig, O. L. lAickc, II. J. Parsons, L. A. 

Gilbert, N. E. Merrill, J. F. Pender, H. 

Huff, W. B. Meyer, J. F. Potts. L. M. 

Jones, II. C. 



Reese, H. M. 
Saunders, F. A 
Southall, J. P. a 
Tondorf, F. A. 
Waldner, C. W. 



Getieral Physics: (Major Omrse): Professor Ames. Daily, except 

Thursday, 12 m., Room 18. (18). 

Beck, G. C. Francis, I. H. Liddell, D. M. Parsons. L. A. 

('ase, W. A. Gilbert, N. R Loving, R. R Routh, J. R 

Cator, (i. Illmer, L. Morrison, a J. Southall, J. P. C. 

EsUll, H. a James, R. Olsen, J. a Tondorf, F. A 

Foutz, C. R. Kent, N. A 
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Qeneral JPhysies : {Minor Oourse) : Professor Ames. Daily, except 

Taeeday, 10 a. m^ Room 18. (44). 

Fraaer, J. C. W. 
Garner, W. W. 
Griffith, W. A. 
Hill. H. D. 



BaetJer.H. 
Baldauf. L. K. 
Bonsteel, J. A. 
Booker, J. M. 
Bnuin, J. 
Brooks, a E. 
Brownlee. R. H. 
Chatard, J. A. 
Ooble, A. B. 
ConsUntine, C. W. 
Foster, F. 



Hyde, E. P. 
JennesB, P. 
Jungbluih. M. 
Kerr, B. C. 
Leopold, E. J. 
Machen. J. G. 
Miller, H. C. 



Moore, J. H. 
Mower, F. D. 
Perkins, H. F. 
Powell, M- W. 
Preston, J. O. 
Behberger, G. E 
Biggins, J. A. 
Shippen, L. P. 
Shreve, O. F. 
Smith, W. L. 
Snavelf, G. E 



Stein, L. D. 
Straus, H. P. 
Struth, O. A. 
Swindell, W. B. 
,TaTeaa, R. 
'Vogeler, C. A. 
West, A. P. 
Wilkinson, A. L. 
Wirt, C. B. 
Wright, H. C. 
Zies, F. 



Applied EleetricUy: {Seaynd Year) : Associate Professor Hotchin 

SON. Mondaj and Tuesday, 9 a. m., Room 24. (12). 

Armstrong, J. R. C. Everett, W. T. 
Beale, R. B. Huff, W. B. 

Beeuwkes, R. K. Kent, N. A. 



Kinsley, G. Schoepf, T. H. 

Merrill, J. F. Stephens, J. C. 

Swalne, J. W. 



Pender, H. 

Applied Electricity: (Firal Year): Associate Professor Hutchin- 
son. Wednesday and Thursday, 9 a. m., Room 24. (6). 

Fitsgerald, T. Jenness, P. . Pender, H. Schoepf, T. H. 

Hair; W. B. Nightingale, C. R 

Bd^etrical Seminary : Associate Professor Hutchinson, Mr. Her- 

INO, Mr. Geer. Monday, 11 a. m.. Room 23. (11). 

Armstrong, J. R. C. Ererett, W. T. Jenness, P. _ Stephens^ J. C. 

Beale, R.B. 



Fitzgerald, T. 
Illmer, L. 



Nightingale, C. E Swaine, J. W. 
Schoepf, T. H. 



Beeuwkes, R. K. 

Electrical JUeasurementa : Mr. Herinq. Tuesday, 1 1 a. m., Fri- 
day, 9 a. m., Room 24. (6). 

Fitsgerald, T. Jeoness, P. Pender, H. Schoepf, T. H. 

Illmer, L. Nightingale, C. E. 

Steam and Hydraulic Engineering: Mr. Geer. Wednesday, 

Thursday, Friday, 10 a. m.. Room 27. (7). 

Armstrong, J. R. C. BeeuwkM. R. K. Schoepf, T. H. Swaine, J. W. 

Beale, R. B. Everett, W. T. Stephens, J. C. 

Mechanics of Engineering: Mr. Geer. Monday and Tuesday, 

10 a. m.. Rooms 18 and 27. (6). 

Estill, H. S. nimer, L. Pender. H. Schoepf, T. H. 

Fitzgerald, T. Nightingale, C. E. 

JJaboratary Work: Professor Rowland, Professor Amis, Associate 
Professor Hutchinson, Mr. Hering, Mr. Geer, Dr. Bliss, Dr. 
Dorset, Dr. Waidner, Mr. Whitehead. Daily, 9 a. m-5 p. m. (82). 



Armstrong, J. R. C. Francis, L H. 



Baetjer, H. 
Baldauf, L. K. 
Beale, R. B. 
Beck, 6. a 
Beeuwkes, R. K. 
Bonsteel, J. A. 
Booker, J. M. 
Braun, J. 
Brooks, C. E 
Brownlee, R. H. 
Case,W. A. 
Gator, G. 
Chatard, J. A. 
Cohle, A. B. 
ConsUntine, C. W. 
Estill, H. S. 
Everett, W. T. 
Fitzgerald, T. 
Foster, F. 
Foutz, C. R. 



Eraser, J. C. W. 
Gamer, W. W. 
Gilbert, N. E. 
Griffith, W. A. 
Guenther, F. 
HUl, H. D. 
Huff, W. B. 
Hyde, E P. 
Illmer, L. 
James, R. 
Jenness, P. 
Jungbluth, M. 
Kent, N. A. 
Kerr, R. C. 
Kinsley, C. 
Leopold, E. J. 
LiddeU, D. M. 
Loving, R. E. 
Lucke, H. J. 
Madien, J. G. 



Merrill, J. F. 
Meyer, J. F. 
Miller, H. C. 
Moore^ J. H. 
Morrison, C. J. 
Mower, F. D. 
Nightingale, G. K 
Novak, V. 
Parsons, L. A. 
Fender, H. 
Perkins, H. F. 
Potts, L. M. 
Powell, M. W. 
Preston, J. O. 
Re^e, H. M. 
Rehberger, G. E. 
Riggins, J. A. 
Routh, J. K 
Saunders, F. A. 
Schoepf, T. H. 



Shippen, L. P. 
Shreve, O. F. 
Smith W. L. 
Suavely, G. E. 
SouthaJl, J. P. C. 
Stein, Jj. D. 
Stephens, J. C. 
Straus, H. P. 
Struth, O. A. 
Swaine, J. W. 
Swindell, W. B. 
Taveau, R. 
Tondorf, F. A. 
Turner, H. J. 
Vogeler, C. A. 
West, A. P. 
Wilkinson, A. L. 
Wirt, C. B. 
Wright. H. a 
Zies, F. 



Special Course in Experimental Physics for Medical 
Students: Dr. Waidner. Saturday, 9 a. m.-12 m. (7). 

Chase, L. A. Dunlop. J. Grant, J. F. McFarland, J. S. 

Dolley, D. H. Ferry, N. S. Ludium, S. D. 



diemistry. (104 students). 

Classes meet in the Chemical Laboratory, except as otherwise stated. 



Historical Chemistry: (For 
Daily, except Monday, 9 a. m. 



Allen, W. M. 
Ballard, Z. M. 
Berkeley, W. N. 
Black, H. V. 
Blancbard, W. M. 
Brownlee, R. H. 
Byers, H. G. 
Csnter, H. 
Case, W. A. 



Caspari, C. E. 
Chamberlain, J. 
Chambers, V. J. 
Clark, F. E. 
Dougiss, J. M. 
Fiscner, J. S. 
Fraps, G. S. 
Eraser, J. C. W. 
Garner, W. W. 



GradwUe SludenU) : 

(36). 

Guenther, F. 
S. Hancock. F. A. 
Holmes, W. B. 
Horn, D. W. 
Humphreys, R. E 
King, S. H. 
Knight, N. 
Lawson, A. C. 
Lindley, W. P. 



Professor Remsen. 

Nakaseko, R. 
Olsen, J. C. 
Parsons, L. A. 
Patterson, A. M. 
Russell, G. W. 
Turner, H. J. 
Waters, C. K 
Wilson, F. D. 
Winston, J. H. C. 



Journal Meeiifig: Professor 
The instructors in Chemistry and 
Allen, W. M. 



Berkeley, W. N. 
Black, H. V. 
Blancbard, W. M. 
Brownlee, R. H. 
Byers, H. G. 
Canter, H. 
Case, W. A. 
Caspari, a E. 



Chamberlain, J. S. 
Chambers, V. J. 
aark , F. E. 
Douglas, J. M. 
Fischer, J. S. 
Fraps, G. 8, 
Frazer, J. C. W. 
Garner, W. W. 
Guenther, F. 



Remsen. Monday, 9 a. m. (34). 

the following students : 

Hancock, F. A. 
Holmes, W. B. 
Horn, D. W. 



Humphreys, R. E. 
King, 8. H. 
Knight, N. 
Lawson, A. C. 
Lindley, W. P. 



Nakaseko, R. 
Olsen, J. C. 
Patterson, A. M. 
Russell, G. W. 
Turner, H. J. 
Waters, C. E. 
Wilson, F. D. 
Winston, J. H. C. 



C. Jones. Thursday and FH( 



Physical Chemistry: Dr. H. 

12 m. (12). 

Allen, W. M. Douglas, J. M. 

Chamoerlain, J. S. Fraps, Q. S. 
Crawford, A. C. King, 8. H. 

Inorganic Ciutmistry : {Major Course) : Professor Mobsx. Di 

except Monday, 9 a. m. (10). 

Baldauf, L. K. Fouts, C. R. 

Bates, J. S. Glaser, O. a 

Beck, G. C. James, R. 



Lindley, W. P. 
Meyer, J. F. 
Palmer, R L. 



Meyer, J. F. 
Powell, M. W. 



Parsons, L. A 
F^tts, L. M. 
Turner, H. J. 



Rons, P. P. 
Winslow, N. 



Abercrombie, R. T. Fooks, W. M. 



OenertU Chemistry: {Minor Course): Professor 

Gilpin. Daily, except Monday, 9 a. m., Hopkins 

Kurrelmeyer, H. 
Leopold, E. J. 
MacluiU, L. L. 
Morse, R. R 
Mower, F. D. 
Preston, J. O. 
Rehberger, G. E. 
Rehberger, J. M. 
Riggins, J. A. 
Roulston, R. R 
Shippen, L. P. 
Shreve, O. F. 
Smith, R. T. 



Bandel, J. M. 
Braun, J. 
Bruton, A. W. 
Bye, M. 
Chatard, J. A. 
Constantine, C. W. 
Cronin, F. H. 
Dappricb, F. R. 
Davidson, G. D. 
Diggs, C. F. 
Eager, J. H. 
Ewell, J. E 



Gremniill, J. R. 
Greene, J. D. 
Griffin, J. W. 
Griffith, W. A. 
Hatch, E. C. 
Hey man, S. 
Hill, H. D. 
HiU, J. P. 
James, W. McC. 
Joyner, L. L. 
Knapp, G. W. 
Krager, W. M. 



Laboratory Work: Professor 
Renouf, Dr. Gilpin, Dr. H. C. 
5 p. m. (103). 
Abercrombie, R. T. Diggs, C. F. 



Allen, W. M. 
Baldauf, L. K. 
Ballard, Z. M. 
Bandel, J. M. 
Bates, J. S. 
Beck, G. C. 
Berkeley, W. N. 
Black, H. y. 
Blancbard, W. M. 
Braun, J. 
Brownlee, R. H. 
Bruton, A, W. 
Bye, M. 
Byers, H. G. 
Canter, H. 
Case, W. A, 
Caspari, C. E. 
Chamberlain, J. S. 
Chambers, V. J. 
Chatard, J. A. 
Clark, F. E 
Constantine, C W. 
Cronin, F. H. 
Dappricb, F. R. 
Davidson, G. D. 



Douglas, J. M. 
Eager, J. H. 
Ewell, J. E 
Fooks, W. M. 
Fraps, G. S. 
Eraser, J. C. W. 
FiBcher. J.a 
Flinn, F. B. 
Fouts, C. EL 
Garner. W. W. 
Gemmill, J. R. 
Glaser, O. C. 
Greene, J. D. 
Griffin, J. W. 
Griffith, W. A. 
Guenther, F. 
Hancock, F. A. 
Hatch, E. C. 
Herrick, J. C. 
Heyman, S. 
HiU, H. D. 
Hill, J. P. 
Holmes, W. B. 
Horn, D. W. 
Humphreys, R. R 



Remsen, Professor 
Jones, Dr. Reese. 

James, R. 
James, W. McC 
Joyner, L. L. 
King, 8. H. 
Knapp, G. W. 
Knight, N. 
Krager, W. M. 
Kurrelmever, H. 
Lawson, A. CL 
Leopold, E. J. 
Lindley, W. P. 
MackaU,L.L. 
Meyer, J. F. 
Morse, R. B. 
Mower, F. D. 
Nakaseko, R. 
Nightingale, a £. 
Olsen, J. C. 
Palmer, E. L. 
Parsons, L. A. 
Patterson, A. M. 
PoweU, M. W. 
Preston, J. O. 
Rehl>erger, G. E. 
Rehberger, J. M. 
Riggins, J. A. 



Renouf and 

Hall. (51). 

Stein, J. 8. 
Straus, H. P. 
Strath, 0. A 
Swindell. W. I 
TaneThm, 6. 
Vogeler, C. A. 
Warner, H M. 
West, A. P. 
Wilkinson, A 
Wingert, M. 
Wolf.M.W. 
Zies,F. 

MoBSE, Profea 
Daily, 9 a. m. 

Roulston, S. R 
Rous, F. P. 
Russell, 0. W. 
Seth,A.L. 
Shippen, L. P. 
Shreve, 0. F. 
Smith, R. T. 
Stein, J. S. 
Straus, H. P. 
Strath, 0. A 
SwindeU,W.BL 
TaneyhiiaL 
Turner, H. J. 
Vogeler, C A 
Warner, H. U. 
Waters, a & 
West, A. P. 
Wilkinson, A I 
Wilson, F. D. 
Wingert, M. 
Winslow, N. 
Winston, J. E i 
Wolf,M.W. 
Wright, A 
Ziei, F. 



Geology. (32 Students). 

Classes meet in the Geological Liaboratory. 

General Geology : Professor Clark and Dr. Shattuck. Lechm 
daily, except Friday, 1 p. m.; Laboratory work, Wednesday, 2-6 p. m 
Excursions, Saturdays during the Autumn. (32). 



Baetjer, H. 
Bibbins, A. 
Blancbard, W. M. 
Bonsteel, J. A. 
Brown, G. V. 
Clark, F. E. 
Cleaver, W. M. 
Cragin, F. W. 



Fassig, O. L. 
Flinn, F. B. 
Ford, C. E. 
Garner, W. W. 
Glenn, L. C. 
Hancock, F. A. 
Hindshaw, H. H. 
Holmes, W. B. 



Horn, D. W. 
Humphrey, R. E. 
Hyde. E. P. 
Levering, J. 
Martin. G. C. 
McAU, R. L. 
McLaughlin, A. a 
Patterson, A. M. 



Remsen, CM. 
Rous. F. P. 
Routh, J. E 
Rowe, K. B 
Werber,0.& 
Wright, A 
Wright, F. & 
Wright, H.C 



Paleontology: Professor Clark. Monday and Wednesday, 9 i. 

• (11). 

Bonsteel, J. A. Cragin, F. W. Martin, G. C . Rowe, R & 

Brown, G. V. Curtis. W. C. McLaughlin, A. a Wrif^t, F. & 

Cleaver, W. M. Hindshaw, H. H. Reese, A. M. 

Paleofitology : (Laboratory Work) : Professor Clark and Dr. 8Hi 

TUCK. Wednesday and Thursday, 2-5 p. m. (12). 

Bibbins, A. Cleaver, W. M. Glenn. L. C. McI^uidi]in,A 

Bonsteel, J. A. Cragin, F. W. Hindshaw, H. H. Rowe. K R 

Brown, G. V. Curtis, W. a Martin, Q. G Wri^t, F. R 

Eocperimental Geology: Associate Professor Rbid. Taetdayu 

Thursday, 9 a. m. (7). 

Bonsteel, J. A. Cleaver, W. M. McLau|diliii, A. C. Wright, F. K 

Brown, G. V. Martin, G. C Rowe, R. B. 

Petrography : Dr. Mathews. 
Lectures: Monday, Tuesday, Wednesday, 11 a. m. (9). 

Bonsteel, J. A. Cragin, F. W. Hindshaw, H. H. Rowe, B. R 

Brown, G. V. Glenn, L. C Martin, G. C. Wright, F. E 

Cleaver, W. M. 

Laboratory Work : Monday and Tuesday, 2-b p. m., Wednesday, Tho 

day, Friday, 9 a. m. to 5 p. m. (10). 

Brown, G. V. Fassig, O. L. McLaaghlin. A. C Rowe, R. B. 

Cleaver, W. M. Glenn, L. C. Martin, G. G. Wri^t, F. B. 

Cragin, F. W. Hindshaw, H. H. 
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iMmat&iogy: Mr. FAsaio. Thunday and Friday, 11 a. m. (5). 

(Tfrentj lectures). 

Bomtoel, J. A. QeaTer, W. M. McLaughliD, A. C. Wright, F. B. 

Clwk, F. E. 

Janmal Meeting: Profesisor Clark, Aasociate Professor Reid, 
Dr. Mathews. [«ridaj, 9 a. m. (13). 



Bibbins, A. 
Bbiuitoei. J. A. 
Ekown, G. V. 
OeaTsr, W. M. 



Cn«ini, F. W. 
Fas^ig, O. L. 
Glenn, L. C 



Hiodshaw, H. H. Rowe, B. R 
Martin, G. G. Shattack, G. R 

McLaughlin, A. a Wright, F. B. 



Bildosy* (113 Students). 

Claases meet in the Biological Laboratory. 

AdwMneed Zoology : Professor Bbookb. Daily, 10 a. m. to 5 p. m. 
(12). 

Baicer^ W. CarUa, W. C Griffin, L. K Reeae, A. M. 

Ookcr, w. C. ' Drew, G. A. Knower, H. M. Stein, L. D. 

Gngln, F. W. Graye. C. Perkins, H. F. Sudler, M. T. 

Zooiogieai Journal Club : Professor Brooks, Associate Professor 
Andkswb^ Dr. Barton. Mooday^ 11 a. m. (13). 

Berger, E. W. Graye, C. Knower, H. M. Reese, A. M. 

Goker, W. C. Griffin, L. £. Metcalf, M. M. Stein, L.D. 

Curtis, W. C. . Johnson, D. 8. Perkins, H. F. Sudler, M. T. 
Drew, G. A. 

Mooiogp: {UndergraduaU Eleetwe) : Professor Brooks. Tuesday, 2-4 
p. m. (4). 
FUnn, F. R Jnngblath, K. Leyering, J. Tareau, R. 

Zooiagy: (Maior (hune): Professor Brooks. Daily, except Monday, 
9 a. m. ; Monday and Tuesday, 2-6 p. m. (4). 
Andenon, B. R T. Jongbluth, M. McAll, R L. Thomas, R. H. 

BhyHoiogic€U Seminary: Professor Howkll. Monday, 10 a. m. 

(8). 
Oanter, H. Dawson, P. M. Herrick, J. C. Stein, L. D. 

Curtis, W. C. Griffin, L. £. Nakaseko, R. Walden, E. C. 

Phygioiogieai Journal dub: Professor Howell. Monday, 

9 a. m. (5). 

Dawson, P. BC. Herrick, J. a Hunt, R Walden, R C. 

Dieyer, G. P. 

Animal "PhyHology: Professor Howell. Wednesday, Thursday, 
Friday, 12 m. (66). 



QraduaU Students, 



Cuter, H. 
Curtis, W. a 



Griffin. L. R 
Herrick, J. C. 



Nakaseko, R 
Stein, L. D. 



Walden, R C. 



Medical Students (2d Year). 



Atherton, A. M. 
BMtier, F. H. 
Baldwin, W. D. 
BeriT, J. M. 
Blakes]ee,W. H. 
Bloombeikb, H. D. 
Boa8,T. R 
BoaleT, J. R 
Buntiiig. C. H. 
Bailer, J. L 
Ouey, H. W. 
Chownlng, W. M. 
Comer, R T. 
Connor, Q. L. 
Connor, R 



Drake, G. S. 
Datcher, A. 
Fowler, H. A. 
Gay. F. P. 
Graham, N. D. 
Hall, G. W. 
Hamman, L. V. 
Hastreiter, R. F. 
Hathaway, J. H. 
Hitsrot, J. M. 
Holden, G. R 
Hume, E. H. 
Johnston, W. B. 
KauAnan, H. M. 
Kimball, A. H. 



Lamson.T. 
Lewis, D. M. 
Long, M. 
Longoope, W. T. 
Lyie, A. G. 
Haddren, W. H. 
McKeough, R P. 
Moore, E. s. 
Parker, H. P. 
Pullen, F. K. 
Rubel, M. J. 
Rushmore, S. 
Salter, J. C. 
Simla, M. P. 
Slemons, J. M. 



Smith, H. M. 
Spratt, C. N. 
bteio.G. 
Stelnfeld, A. L. 
Swett, C. M. 
Ulrich, H. L. 
Underhill, A. J. 
Walker, M. B. 
Warfield, L. M. 
Warren. G. W. 
Watts, S. H. 
Wells, R A. 
Wells, M. 
Winne, a K. 



General JBiology: {Minor (hur$e) : Associate Professor Andrews. 

Tharaday and Friday, 10 a. m., 2-5 p. m. (28). 

Abercrombie, R T. Fraps, G. S. Keidel. A. 

Bates, J. & Glaaer, O. C. Mackall, L. L. 

Breed, A. A. Greenbaum, H. S. Manken, H. 

Brleooe, J. 8. Guggenheimer, C. M. Me All, R. L. 

Chataira, J. A. Hanna, H. 8. Morgan, P. S. 

Fischer, J. 8. Haskell. L. W. Noble, R R 

Frank, 8. W. Hollander, L. M. Perkins, H. F. 



ReTmann, L. A. 
Robinson, G. C 
Rous, F. P. 
Spencer. L. C. 
Tondorf, F. A. 
Werber, O. S. 
WUkinson, A. L. 



Otfieology: (Minor Oouru) : Associate Professor Andrews. Monday 
and Wednesday, 10 a. m. (26). 



Abercrombie, R T. Glaser, O. C. Mackall, L. L. 

Bates. J. 8. Greenbaum, H. 8. Manken, H. 

Breea, A. A. Guggenheimer, C. M. McAll, H. L. 

Briscoe. J. 8. Hanna. H. 8. Mprean, P. S. 

Chatard, J. A. Haskell. L. W. Noble, E. R 

Flacher, J. 8. Hollander, L. M. Beymann, L. A. 

Frank, 8. W. Keidel, A. 



Robinson, G. C. 
Rous, F. P. 
Spencer. L. C. 
Tondorf, F. A. 
Werber, O. S. 
Wilkinson, A. L. 



Saiany: {For QrodvaUt) : Dr. D. S. Johnson. Monday and Tuesday, 

10 a. ED.; Thursday and Friday, 10 a. m., 2-5 p. m. (3). 
Chamben, Y. J. Coker, W. 0. Griffin, L. R 



Laboratory Work : Professor Brooks, Professor Howell, Associ- 
ate Professor Andrews, Dr. Dreteb, Dr. Johnson, Dr. Drew. Daily, 
9 a. m. to 5 p. m. (111). 



Abercrombie, R T. 
Anderson, R B. T. 
Atherton, A. M. 
Baetjer, F. H.* 
Baldwin, W. D. 
Bates, J. S. 
Berger, E. W. 
Berry, J. M. 
Blakeslee, W. H. 
Bloomberkh, H. D. 
Boggs, T. R 
Bosler, J. R 
Breea, A. A. 
Briscoe, J. S. 
Bunting, C. H. 
Butler, J. L 
Canter, H. 
Carey. H. W. 
Chambers, V. J. 
Chatard, J. A. 
Chowning, W. M. 
Coker, W. C. 
Comer, R. T. 
Connor, G. L. 
Connor, R 
Cragin, F. W. 
Curtis, W. C. 
Dawson, P. M. 



Drake, G. a 
Dutcher, A. 
Fischer, J. 8. 
Flinn, F. B. 
Fowler, H. A. 
Frank. S. W. 
Gay. F. P. 
Glaser, O. C. 
Graham, N. D. 
Grave. C. 
Green oaum.H. 8. 
Griffin, L. B. 



Keidel, A. 
KlmUill, A. H. 
Knower, H. M. 
Lamson, T. 
Levering, J. 
Lewis, D. M. 
Long, M. 
Longoope, W. T. 
Lyle, A. G. 
Mackall, L. L. 
Maddren, W. H. 
Manken. H. 



Guggenheimer, C. M. McAll, R. L.' 
Hali; G. W. McKeough. R P. 



Hamman, L. V. 
Hanna, H. S. 
Haskell. L. W. 
Hastreiter, R F. 
Hathaway, J. H. 
Herrick, J. C. 
Hitzrot, J. M. 
Holden. G. R 
Hollander, L. M. 
Hume, R U. 
Johnston. W. R 
Jungbluth, K. 
Jungbluth^. 
KauTman, H. M. 



Moore, K. &. 
Morgan, P. S. 
Nakaseko, R 
Noble, R R. 
Palmer, R L. 
Parker, H. P. 
Perkins, H. F. 
Pullen, F. K. 
Reese, A. M. 
Reymann. L. A. 
Rich, H. L- 
Robinson, G. C. 
Rous, F. P. 
Rubel, M. J. 



Bnshmore,S. 
Salter, J. C. 
Simis, M. P. 
Slemons, J. M. 
8mith, H. M. 
Spencer, L. C 
^ratt, G. N. 
Stein, G. 
Stein. L.D. 
Stelnfeld. A. L. 
Sudler, M. T. 
Swett, C. M. 
Taveau, R 
Thomas. R H. 
Tondorf, F. A. 
Ulrich, H. L. 
Underbill. A. J. 
Walden, R a 
Walker, M. B. 
Warfield. L. M. 
Warren, G. W. 
Watts, 8. H. 
Wells, R A. 
WeUs, M. 
Werber, O. 8. 
Wilkinson, A. L. 
Winne, C K. 



Greek. 



(46 Students). 

Classes meet in McCoy Hall. 



Chreek Seminary: Aristophanes: Professor Gildebsleeve. Monday 

and Wednesday, 10 a. m., Koom 14. (16). 

Archibald, H. T. Foster, H. R Haywood. R W. Pyle, T. L. 

Beardsley, W. F. Foushee, W. L. Kern, J. W. Ragland, G. 

Blackwell, I. U. Guernsey, R McWhorter^. W. Savage, C. A. 

Foute, T. C. Hamilton, H. A. Milden, A. W. SmitB, C R 

I^aetical Exerciaes : Professor Gildebsleeve. Tuesday and Fri- 
day, 10 a. m.. Room 14. (17). 

Archibald, H. T. Foushee, W. L. Kern. J. W. Pyle, T. L. 

Beardsley, W. F. Guernsey, R McWhorter^ W. Biagland, G. 

Blackwell, L H. Hamilton, H. A. Milden, A. W. Savage, G. A. 

Foote, T. C. Haywood, R W. Montgomery, W. A. Smitn, C. 8. 
Foster, H. B. 

Oreek Syntax: Professor Gildersleevr Thursday, 10 a. m., Room 

14. (20). 

Archibald, H. T. Foster, H. B. Kern, J. W. Ragland, G. 

Baden, W. W. Foushee, W. L. McWhorter^. W. Savage, C. A. 

Beardsley, W. F. Guernsey, R Milden, A. W. Smith, C. A. 

BlackweU, L H. Hamilton, H. A. Montgomery, W. A. Smith, C. 8. 

Foote, T. C. Haywood, R. W. Pyle, T. L. Sparks, G B. 

Aristophanes : Associate Professor Miller. Tuesday and Thursday, 

9 a. m., Room 15. (15). 

Archibald, H. T. Foushee, W. L. Kern. J. W. 

Beardsley, W. F. Guernsey, R McWnorter,A. W. 

Foote, T. C. Hamilton, H. A. Milden, A. W. 

Foster, H. B. Haywood, R W. Montgomery, W. A. 

Classical Archaeology: Dr. Carroll. 
The Acropolis: Thursday, 3 p. m.. Room 15. (17). 



Pyle, T. L. 
Ragland,' G. 
Savage, C A. 



Anderson, R B. T. Foote, T. C. 

Archibald, H. T. Foushee, W. L. 

Basore, J. W. Griffin, J. W. 

Bogue, H. Guernsey, R 
Burrell, J. L. A. 



Hamilton. H. A. 
Mackall, L L. 
McWhorter, A. W. 
Milden, A. W. 



Puroell, T. N. D. 
Pyle, T. L. 
Bagland, G. 
Smith, C. 8. 



The Topography of Athens: Friday, 12 m., Room 19. (11). 

Archibald, H. T. Foushee, W. L. Mackall, L. L. Pyle, T. L. 

Basore, J. W. Guernsey, R McWhorter, A. W. Biagland, G. 

Foote, T. C. Hamilton, H. A. Milden, A. W. 

IJucian^ Vera Hisloria ; Letter of James: ( Undergraduate EleeHve) : 
Associate Professor Spieker. Tuesday, 10 a. m., Thursday, 9 a. m., 
Room 10. (3). 
Fisher, F. C. Ross, W. L. Spilman, R A. 

Plato .Protagoras: (Major Oourse) : Associate Professor Spider Mon- 
day, Tueeday, Wednesday. 12 m.. Room 10. (9). 

Anderson, R. B. T. Ewell, J. R PuroeU, T. N. D. 

Burrell, J. L. A. Griffin, J. W. Shrlver, W. P. 

Eager, J. H. 



Sparks, C. R 
Wight, a 



Xenophon^ Oeconomicus: (Minor Course) : Associate Professor Spieker. 

Tuesday, Wednesday, Thursday, 1 p. m., Room 10. (10). 

Fishach, L. G. Noble, E. R 

Machen, J. G. Powers, H. W. S. 

Manken, H. 



Blackwell, I. H. 
Booker, J. M. 
Briscoe, J. S. 



Suavely, G. R 
Spencer, L. C. 



Homer J Iliads book vi ; Prose Cknnposition : Associate Professor 
Miller. Monday, 10 a. m., Thursday and Friday, 1 p. m.. Room 8. (3). 
Fenwick, B. L. Mower, McH. Stephens, J. L. 
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Prose CknnpoHHan: Associate Professor Sfieker. 
Major (hurte: Friday, 12 m., Room 10. (9). 



Anderson, R. B. T. Ewell, J. E. 
Burrell, J. L. A. Griffin, J. W. 

Eager, J. H. 



Purcell, T. N. D. 
SbriTer, W. P. 



Minor Course: Mondaj, 1 p. m., Room 10. (10). 

Blackwell, L H. 
Booker, J. M. 
Briaooe, J. S. 



Fishach, L. Q. 
Machen, J. G. 
Manken, H. 



Noble, £. a 
Povers, H. W. S. 



Sparks, C. R 
Wight, C. 



Snavely, G. E. 
Spencer, L. C. 



T/ftHiriT (67 Students). 

Classes meet in McCoy Hall. 



Latin Setninary: Cicero: Professor Wabren. Tuesday and Fri- 
day, 11a. m., Room 15. (19). 

Footc, T. C, Hamilton, H. A. Pyle, T. L. 

Foster, H. B. Harwood, B. W. Bagland, G. 

Foiubee, W. L. Hulliben, W. SaTage, C.«A. 

Griffith, G. McWhorter, A. W. Smith, C. 8. 

Canter, H. V. Guernsey, R. Milden. A. W. 



Archibald, U. T. 

Baaore. J. W. . ^.^ , ... ^ 

Beardater, W. F. Foosbee, W. L. 

BlackweU, I. H. - - - - 



Soman Oratory: Professor Warren. Monday, 11 a. m., Room 

16. (19). 

Archibald, H. T. Foote, T. C. HamUton, H. A. Pyle, T. L. 

Baaore, J. W. Foster, H. B. Haywood, R. W. Biagland. G. 

Beardsley, W. F. Foosbee, W. L. Hulliben, W. Savage, C. A. 

Blackwefl, I. H. Griffith, G. McWhorter. A. W. Smith, C. S. 

Canter, H. V. Gnemaey, R. Milden, A. W. 

IneertUH Auetor ad Herenniunt : Professor Warren. Wednes- 
day, 11 a. m., Room 15. (15). 

Canter, H. V. Guernsey, R, Pyle, T. L. 

Foote, T. C^ Haywood, R. W. Ragland, G. 

Smith, C. S. 



Archibald, H. T. 
Basore. J. W. 



Beards&ey, W. F. Foster. H. B. Hulliben,' 

BlackweU, L H. Griffith, G. McWhorter, A. W. 

Journal Club: Professor Warren. Tuesday, 12 m., Room 15. (17). 

Archibald, H. T. Foote, T.G Guernsey, R. McWhorter, A. W. 

Baaore, J. W. Foster, H. R HamUton, H. A. Pyle, T. L. 

Beardsley, W. F. Foushee, W. L. Haywood, R. W. Ragland, G. 

BlackweU, I. H. Griffith, G. Hullihen, W. S^th, C. S. 
Canter, h1 V. 

Fractical Exercises: Associate Professor Smith. Thursday, 11 a. m. 

Room 15. (18). 

Archibald, H. T. Foote, T. C. HamUton, H. A. Pyle, T. L. 

Basore, J. W. Foster, H. R Haywood, R. W. Ragland, G. 

Beardsley, W. F. Fousbve, W. L. Hullihen, W. Savage, C. A. 

Blackwell, I. H. Griffith, G. McWhorter, A. W. Smith, C. S. 

Canter, U. V. Guernsey, R. 

J'uvenaJl: {Major Coune): Associate Professor Smith. Wednesday, 
Thursday, and Friday, 10 a. m , Room 10. (9). 



Anderson, R. R T. EweU, J. E. 
BurreU, J. L. A. Griffin, J. W. 

Eager, J. H. 



Leigh. J. E. 
Purcell,T. N. D. 



Roulston, R. B. 
Wight, C. 



Mofi^an. lAterafure: (Minor Course) : Associate Professor Smith. 
Tuesdays, 9 a. m., Room 11. (18). 

Bernbeim, B. M. Byrne, H. S. Kohn, W. Sayler, J. A. 

Bird, A. R. Duck, R. S. Lowndes, E. TurnbuU, R 

Boyer, N. Griffin, E. J. Norton, E. L. Tyler, J. E. 

Brady, J. H. Harris, W. H. Raffel, H. B. Whitman, H. S. 

Brown, K B. Hollander, L. M. 

lAv^f: {Minor Course): Dr. H. L. Wilson. Wednesday, Thursday, and 
Friday, 9 a. m., Room 12. (29). 

Bernbeim, B. M. Duck, R. S. Lowndes, E. RalTel, H. R 

Bird, A. R. Fishach, L. G. Machen, J. Q. Sayler, J. A. 

Booker, J. M. ' Griffin, E. J. Manken, H. Snavely, G. E. 

Boyer, N. Harris, W. H. Miller, H. C. Spencer, L. C. 

Brady, J. H. Hollander, L. M. Noble, E. R. Turn bull, B. 

Briscoe, J. 8. Kohn, W. Norton, E. L. Tyler, J. E. 

Brown, R R Leigh, J. K Powers, H. W. 8. Whitman, H. S. 
Byrne, H. S. 

Cleero^s Lpfters; Sallust; Prose Cam position ; Dr. H. L. 

Wilson. Wednesday, Thursday, and Friday, 10 a. m., Room 8. (11). 

Cook, T. G. Hazen, IL H. Lisberger, S. J. 

Dapprich, F. R Hill, W. B. Mower, McH. 

Fenwick, B. L. UUy, W. L. Reeves, E. D. 



Stephens, J. L. 
Strouse, £. 



Prose Composition : 

Major Course: Associate Professor Smith. Monday, 10 a. m , Room 
10. (9). 



Anderson, R. B. T. EweH, J. E. 
BurreU, J. L. A. Griffin, J. W. 

Eager, J. H. 



Leigh. J. E. 
Purcell, T. N. D. 



Roulston, R. B. 
Wight, C. 



Minor Course: Dr. H. L. Wilson. Tuesday, 9 a. m , Room 12. (11). 



Booker, J. M. 
Briscoe, J. S. 
Fishach, L. G. 



I^igh, J. E. 
Maehen, J. G. 
Mankcu, H. 



Miller, H. C. 
Noble, E. R 
Powers, H. W. S. 



Snavely, G. E. 
Spencer, L. C. 



Sanskrit and Coniparative Philolosy. (3i stndeo 

Classes meet in McCoy Hall, Room 19. 

Comparative Philology: Professor Bloomfield. Monday, 4 p. 

(15). 

Beardsley, W. F. Fowler, T. H. King, J. H. Smith, C S. 

Bogue, H. French, J. C. McWnorter, A. W. Spilman, E. A. 

Chambers, L. M. Guernsey, R. Ragland, G. Weber, W. L 

Fisher, F. C. Harwood, a P. Ross, W. L. 

Elements of Phonetics : Professor Bloomfield. Wednesday, 12 

(16). 

Archibald, H. T. Grimm, K.J. McWhorter, A. W. Savage, C A. 

Blake, F. R. Hagen, S. N. Milden, A. W. Smith, C A 

Foster, H. B. Hamilton, H. A. Ness, J. A. Smith, C S. 

Griffin, N. E. Kurrolmeyer, W. Pyle, T. L. 

Comparative Ch'ammar: Indo-EuropeanVoealigm: Professor Bloc 
FIELD. Thursday, 4 p. m. (10). 

Blake, F. R, Hamilton, H. A. Milden, A. W. Pyle, T. L, 

Foote, T. C. Kurrelmeyer, W. Ness, J. A. Smith, C. 8. 

Guernsey, R. McWhorter, A, W. 

Lithuanian Language and Literature: Professor Bloomfie] 
Tuesday, 12 m. (3). 
Blake, F. R. Kurrelmeyer. W. Ness, J. A. 

Vedic Seminar if : The Hymns of the Rig- Veda : Professor Bloomfiei 

Friday, 4 p. m. (3). 
Blake, F. R. Foster, H. B. Ness, J. A. 

Inf-erpretati€yn of the Drama Cakuntala: Professor Bloo 
FIELD. Wednesday, 4 p. m. (4). 
Blake, F. R. Foster, H. B. Kurrelmeyer, W. Ness, J. A 

Readings from the Hitopadeca : Mr. Blake. Thursday, 3 p. 

(3). 
Foster, H. B. Kurrelmeyer, W. Savage, C A. 

Elemetitary Sanskrit: Professor Bloomfield. Monday and Tho 

day, 12 m. (12). 

Archibald, H. T. Fowler, T. H. McWhorter, A. W. Savage, r. A 

Beardsley, W. F. Guernsey, R. Pyle, T. L. Smith, C A 

Blackwell, I. H. Kurrelmeyer, H. Ragland, G. Smith, C. S. 



Oriental Seminary. (26 Students). 

Classes meet in the Dillmann Library, McCoy Hall, Room 18. 
History of Egypt: Dr. Johnston. Friday, 10 a. m. (17). 



Blake, F. R. 
Brander, W. W. 
Briscoe, J. S. 
Drewry, W. S. 
Ewing, J. R. 



Grimm, K. J. 
Groome, P. L. 
Guttmacber, A. 



MoUev, D. E. Siouasat, St G. 

Radolilire, G. L. P. SommerviUeX 
Renouf, V. A. Sumwalt, J. W. 



McPherson, W. B. Schmeckebier, L. F. Tbom 



al^J.T 
, W. T. 



Elementary Hebrew: {Oesenius-KaulzseJis Hthrew Grttmmar, tn 

lated by Collins and CowUy ; Genesis, ed, Baer-Delitzseh) : Profes 
Haupt. Wednesday, 3-6 p. m. (8). 

Foote, T. C. Guttmacber, A. McPherson, W. B. S|Mu-ks, C R 

Grimm, K. J. Jones, J. W. Sdianfarber, T. Sumwalt, J. W. 

Hebretv : {Second Yearns Course : InUrpretatUm of the Book cf Qam 
Profei^sor Haupt. Monday, 3 p. m. (10). 

Blake, F. R. Grimm, K. J. Rosenan. W. Sparks. C R 

Caldwell, W. Guttmacber, A. SchanrarDa*, T. Sumwalt, J. W. 

Foote, T.C. McPherson, W. B. 

Exercises in Reading ffebrefv at Sight : {Historical Book 

Dr. Johnston. Friday, 11 a. m. (3). 
Blake, F. R. McPherson, W. B. Sparks, C B. 

Uebreu) "Prose Composition: { Translatingfrom English intoHAm 
Professor Haupt. Tuesday, 3.30 p. m. (8). 

Blake, F. R. Foote, T. C. Guttmacber, A. Sparks, C R 

Caldwell, W. Grimm, K. J. McPherson, W. B. Sumwalt, J. W. 

Comparative Semitic Chrammar: Profeasor Haupt. Mondi 
4 p. m. (9). 

Blake, F. R. Grimm, K. J. McPherson. W. B. Schaalkrber, A 

Caldwell, W. Guttmacber, A. Roeenau, W. Snarks. G R 

Foote, T.C. ' 

Hebreto: (Advanced Course: Critical Interpretatiun of ike Book of M 
Professor Haupt. Monday, 5 p. m. (10). 

Blake, F. R. Grimm, K. J. Rosenau, W. Sparks, C B. 

Caldwell, W. Guttmacber, A. Scbanfkrber, T. Sumwalt. J. W. 

Foote, T. C. McPherson, W. R 

Biblical Aramaic : {Interpretation of the Aramaie Portions <f ikt B» 
of Ezra) : Professor Haupt. Tuesday, 4 p. m. (5). 

Blake, F. R. Grimm, K. J. McPherson, W. B. ^tarks. C. R 

Caldwell, W. ^^ 

Syriac: {Chronicles of BarEbrdyd): Dr. Johnston. Wednesday, 10a.in. (* 

Grimm, K. J. Sparks, C. B. 

Arabic for Beginners: {Soein's Grammar) : Dr. Johnston. Fridi 

3 p. m. (3). 
Batcheider, J. D. Gould, W. £. Motemiller, C A. 
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. Arabic: (Seeonci Ytaf'sCkmrw: Briinnoufs Chrestomathy) : Dr. John- 
ston. Tuesday, 11 a. m. (1). 
McPhenon, W. B. 

'Seiecteti Suras of the Koran : Dr. J ohnston. Wed ne>du v, 1 1 a. m . 
(3). 
Blake, F. R. Grimm, K. J. Sparks, C. B. 

Arabic JProse Composition: ( Tranddling from English into Arabic) : 

Professor Haupt. Tuesday, 3 p. m. (7). 

Blake, F. R. Guttmacher, A. Rosenaa, W. Sparks, C. B. 

Grimm, K. J. McPberson, W. B. Schanfarber, T. 

Assyrian : {Second Year^n Omrse: Meisaner^s Chrestomathy) : Dr. John- 
ston. Tuesday, 12 m. (2). 
McPberson, W. B. Sparks, C. B. 

JSpisUdary JMerature of the Assyrians and Babylonians : 

Dr. Johnston. Wednesday, 9 a. m. (1). 

Gi imm, K. J. 

Assyrian Seminary: Professor Haupt. Tuesday, 5 p. m. (3). 

Blake, F. R. Grimm, K. J. Sparks, C. B. 

Sumerian: Profe^8or Haupt. Wednesday, 5 p. m. (8). 

Blake, F. R. Grimm, K. J. Sparks, C. B. 



ISngHsh. (141 Students). 

Classes meet in McCoy Hall. 

English Seminary : ( The Engligh Drama before Hhakespeare) : Pro- 

fe^tor Bright. Tuesday and Thursday, 8-5 p. m.. Room 4. (13). 

Barr, M. L. Griffin, N. E. Miles, L. W. Weber, W. L. 

Brown, G. I». Hagen, S. N. Parbam, D. P. West, H. S. 

Butler, P. liuguenin, J. Scbneider, J. P. Wbarey, J. B. 
Farr, J. M. 

Mistorical English Chrammar: (lAciures): Profes-sor Bright. 

Tuesday, 12 m., Wednesday, 4 p. m., Room 12. (16). 

Barr, M. L. Fowler, T. H. Huguenin, J. Weber, W. L. 

Brown, G. D. Griffin, N. £. Miles, L. W. West, H. S. 

BuUer, P. Griffith, G. Parbam, D. P. Wbarey, J. R 

Farr, J. M. Hagen. S. N. Scbneider, J. P. 

The Poetns of Shakespeare: Profefi>sor Bright. Thursday, 12 m., 

Roi»m 12. (15). 

Barr, M. L. Griffin, N. E. Huguenin, J. Weber, W. L. 

Brown, G. D. Griffith, G. MUes. L. W. West, H. S. 

Butler, P. Hagen, S. N. Parbam, D. P. Wbarey, J. B. 

Parr, J. M. Hood, F. Scbneider, J. P. 

■Journal Meeting: Professor Bright. Alternate Fridays, 4-6 p. m., 

Room 4. (16). 

Barr, M. L. Griffin, N. E. Huguenin,,!. Scbneider, J. P. 

Brown, G. D. Griffith, G. MUes, L. W. Weber, W. L. 

Butler, P. Hagen, S. N. Parbam. D. P. West, H. S. 

Farr, J. M. Hood, F. Smith, C. A. Wbarey, J. R 

Anglo-Saxon: {Major Course): Professor Bright. Monday and 
Wednesday, 12 m., Koom 8. (3). 
Foanocht, E. B. Hood, F. Scbneider, J. P. 

The Caroline Poets: {For Oraduates) : Professor Browne. Wednes- 
day, 11 a. m., Room 8. (14). 

Barr. M. L. Fowler, T. H. Huguenin. J. Parbam, D. P. 

Brown, G. D. Griffin, N. £. Miles, L. W. West, H. S. 

BuUer, P. Hagen, S. N. Miller, R. D. Wbarey, J. B. 

Farr, J. M. Hood, F. 

Elizabethan ZAterature; Early Scottish Poets: {Major 
Qmrae): Professor Browne. Tuesdays and Fridays, 12 m.. Room 8. (2). 
Posnocbt, E. B. Hood, F. 

Marly English Texts: English lAtertUure: {Minor CouvAe) : 

ProfeMtor Brown K. Daily, except Friday, 1 p. m.. Room 6. (10). 

Ember, A. Haskell, L. W. Robinson, £. A. Smull. M. N. 

GaddeBs, C C. Hood, F. RoMlsou, G. C. Wight, C. 

GemmiU, J. R. Morgan, P. S. 

English JMerature: ( UndirgradwUe EUclive) : Professor Greene. 

Tliursday, 12 m., Frid»y, 1 p. m., Room 9. (12). 

Bocue. H. Enaor, J. T. French, J. C. King, J. H. 

^^^ - • " Fisher, F. C. Grimes, R. H. Leigh, J. E. 



Murkland, P. A. 



OiimbeTB, I^ M. 

Clarke, G. M. Frank, S. W. Guthrie, C. E. 

English lAtcrature: {Required Undergraduate Courte) : Professor 

Gbeehe. Monday, 9 a. m., Tuesday. 10 a. m., Wednesday, 1 1 a. m., 

Room 11. (44). 

Anderson, R. B. T. Ewell, J. E. Jones, J. W. Rous, F. P. 

Baetier, H. Ford, C E. Kerr, R. C. Schermerhom, A.V.R. 

Beeuwkei, C. J. Foster, F. JLiddell, D. M. Shriver. W. P. 

Bemheim, B. M. Frands, I. H. Lindbeim, N. R. Smith, W. L. 

Boucbelle, & N. Glaaer, O. C. Mackall, L. L. Spencer, E. M. 

Breed, A. A. Grasty, J. & Marshall, T. H. Stephens. C. G. 

- Brooka, C E. Greene, J. D. McAll, R. L. Taney bill, G. I^ 

BoxralL J. L. A. * Heyman, S. Moore, J. S. Wingert, M. 

dark.aT. Hill, J. P. Powell. M. W. Winslow.N. 

De Qranffe, M. Homer, H. L. Puroell, T. N. D. Wirt, C. B. 

~ p, J. H. Hyde, E. P. Boulston, R. B. Wright, A. 



Rhetoric and English Composition: Professor 

day, Tuesday, Wedn&sday, 12 m.. Room 11. (63). 

Baldauf, L. K. Duck, B. 8. 

Bandel, J. M. Ember, A. 

Bird, A. R. Fishach, L. G. 

Booker. J. M. Ford, C. E. 



Boyer, k. 
Braun, J. 
Briscoe, J. S. 
Brown, E. B. 
Bruton, A. W. 
Bye, M. 
Byrne, H. S. 
Con8tanUne,C.W. 
Cook, T. G. 
Cronin, F. H. 
Dapprich, F. R. 
Diggs, C. F. 



Grasty, J. 8. 
Griffith, W. A. 
Hatch, E. C. 
Hollander, L. M. 
James, W. McG. 
Jones, J. W. 
Leopold, E. J. 
Lilly, Vf. L. 
Lisberger, S. J. 
Lowndes, E. 
Machen, J. G. 
Manken, II. 



Maury, R. M. 
Miller, H. C. 
Morse, R. B. 
Mower, F. D. 
Noble, E. R. 
Norton, E. L. 
Powers, H. W. S. 
Rafl'el, H. B. 
ReeTes, E. D. 
Rebberger, G. E. 
Rigffins, J. A. 
Sayler, J A. 
Sbippen, L. P. 
Shreve, O. F. 
Smith, R. T. 
Suavely, G. E. 



Greene. Mon- 

Sponcer, E. M. 
Spencer, L; C 
Stein, J. S. 
Straus, H. P. 
Strouse, E. 
Struth, O. A. 
Swindell, W.B. 
Turn bull, B, 
Tyler, J. E. 
Vogeler, C. A. 
Warner, H. M. 
West, A. P. 
Whitman, H. S. 
Wolf, M. W. 
Ziee, F. 



OenUail. (I22 students). 

Classes meet in McCov Hall. 
Advanced Courses, 

German Seminary: ''Sturm und Drang'' and Early Romnnti4dan: 

ProffKsor Wood. Tuesday, Thursday, Friday, 9 a.m., Room 4. (12). 

Farr, J. M. Hagen, S. N. HuUiben, W. Miles, L. W. 

Fowler, T. H. Hicks, F. C. Kurrelmeyer, W. Schneider, J. P. 

Glascock, C. C. Hofmann, J. Lyon, C. E. Stidman, A. G. 

Germanic Society: Professor Wood. Fortnightly, Friday, 4-6 p. m., 
lI(K)m 4. (16). 

Blake, F. R. Glascock, C. (\ HulUben, W. Ness, J. A. 

Butler, P. Hagen. S.N. Kurrelmeyer, W. .Schneider, J. P. 

Farr, J. M. Hicks, F. C. Lyon, C. E. Stidman, A. G. 

Fowler, T. H. Hofmann, J. Miles, L. W. Wilkens, F. H. 

Gothic: Professor Wood. Wednesday and Friday, 10 a. m.. Room 4. (7). 

Farr. J. M. Hicks, F. C. Miles, L. W. Schneider, J. P. 

Fowler, T. II. Lyon, C. E. Ness, J. A. 

Old Norse: Professor Wood. Friday, 12 m.. Room 4. (11). 

Blake, F. R. Glascock, C. C. Huguenin, J. Scbneider, J. P. 

Butler, P. Griffin, N. E. Kurrelmeyer, W. Smith, G. A. 

Farr, J. M. Hofhiann, J. Lyon, C. E. 

Old High German: Otfrid: Professor Wood. Wedne^lny, 9 a. m., 
Room 4. (11). 



Blake, F. R. 
Brown, G. D. 
Farr, J. M. 



Fowler, T. H. 
Glascock, C. C. 
Hagen, S. N. 



Hicks, F. C. 
Hofmann, J. 
Kurrelmeyer, W. 



Lyon. C. E. 
Schneider, J. P. 



Middle High German: Associate Professor Vos. Mondsy, 9 a. m., 
Friday, 3 p. m , Room 6. (6). 

Fosnocbt. E. B. Miles, L. W. Scbneider, J. P. Stidman, A. G. 
Fowler, T. H. Parbam, D. P. 

Middle Hutch: Associate Professor Vos. Tuesday and Thursday, 

10 a. m., Room 6. (4). 

Blake, F. R. Hicks, F. ('. Hofmann, J. Kurrelmeyer, W. 

Contemporary German Hrama: Dr. Baker. Monday, 1 p. m., 
Room 8. (5). 

P'oster, H. B. Lyon, C. E. Schneider, J. P. Stidman, A. G. 
Hicks, F. C. 

Major Course, 

History of German ZAterature: Associate Professor Vo.o. Mon- 
day; Goethe f Faust: Professor Wood. Tuewlay and Friday ; Prose 
Composition: Professor Wood and Mr. Hofmann. Thursday, 11 
a. m.. Room 6. (18). 

Boucbelle, B. N. Greene, J. D. Miller, H. C. Turnbull, R 

Braun, J. Griffin, J. W. Morse, R. B. Vogeler, C. A. 

Breed, A. A. Hollander. L. M. Boulston, R B. Wight, C. 

Ember, A. Leopold, E. J. Taney bill, G. L. Winslow, N. 
Glaser, O. C. Mackall, L. I^ 

Minor Course A, 

Prose Composition : Professor Wood. Monday ; Prose Eead^ 

ings and Classic^ : Aa^^ociate Professor Vos. Tuesday, Thursday, 

. Friday, 11a. m.. Room 11. (40). 

Abercrombie,R.T. ConsUntine, G. W. Kobn, W. I. Sbippen, L. P. 

Baldauf, L. K. Cook, T. G. Lilly, W. L. Shreve, O. F. 

Bandel, J. M. Diggs, C. F. Lowndes, E. Smith, R. T. 

Bemheim. B. M. Fishach, L. G. Norton, E. L. Strouse, B. 

Bird, A. R. Griffin, E. J. Preston, J. O. Struth, O. A. 

Boyer, N. Griffith, W. A. Reeres, E. D. Swindell, W. B. 

Brown, E. R Harris, W. H. Rebberger, G. E. Tyler, J. E. 

Bruton, A. W. Hatch, E. C Rebberger, J. M. Weet, A. P. 

Bye, M. Hazen, H. H. Riggins, J. A. Whitman, H. S. 

Byrne, H. S. James, W. McG. Sayler, J. A. Wolf, M. W. 

Minor Course B, 

OHSf Elemeniaty German; Brandt, German Header: Dr. Baker. 

Daily, except Wednesday, 11 a. m.. Room 8. (8). 

Beck, G. C. Chatard, J. A. Liddell, D. M. Powers, H. W. 8. 

Burrell, J. L. A. Hood, F. Mower, F. D. Puroell, T. N. D. 



26 



JOHNS HOPKINS 



[No. Vi 



Etememiary Oerwrnan : AflBocUte ProfesBor Vos. Taesday, Wednes- 
day, Fridaj, 9 a. nL, Koom 6. (9). 

FeDwklc,B.L. Hill.W. B. Manton, O. C Mover, McH. 

Gould, w. E. LiabeTiger, & J. Haary, B. M. Wearer, C. C. 

Griffitli. W. A. 

Eledvoe CourseB. 

Mteadimffs in €>nUetmparary Cfertman lAlerature: Swdermaim^ 
Die SckmetierUnguckUidit ; Ebner-Eadkenbaehy MiUHebU$: Dr. Bakek. 
Moodaj, 9 a. m^ Tocadaj, 10 a. m., Room d. (4). 
JnngUoth, E. Kalb, J. A. Moigan, P. 8. Small, M. N. 

SeiemHflc Sheadings: Bramdt amd Day, Oerman Scientific Readings: 
Dr. Bakkk. Tiie8daj,9a.iii.,Room20; Thor8dajr,12m., RoomS. (6). 
J. & HmIdbII, I^ W. Lasenbj, M. BobinsoD, Q. C. 



{For Graduate StwUnt$) : Mr. W. KuRREL- 

VSTEB. Tuodaj anil Tfaandaj, 5 p. m., Room 6. (9). 

^mriaOtef, W. F. G i m— .i , R. MeWlMrter. A. W. Pyle, T. L. 

F«Me. T. C. Hajvood, R. W. Myers, W. S. Smith, C. S. 

P. L 



i; Dippold, Scientific Oerman Reader: (For Graduate 

Shidem'it): Mr. HoFMAXK. Mondaj and Thorwiaj, 5 p.m., Room 8. (8). 

Bvo«Blee,R. H. CMter,W. C. Horn, D. W. Loring, B. E. 

Cbble, A. R. DoogUw, J. M. Horaphreys, R. E. Meyer, J. F. 

OrtU Ejoer d ses : Mr. HoFMAim. Tuesday, 5 p.m., Room 8. (5). 
FooMciit, E. B. Lyon, C. E. Miles, L. W. Stldman, A. G. 

Fowler, T. H. 



(85 StudeDts). 

Classes meet in McCoy Hall. 
Advanced Courses, 

Somance Seminary: Professor Elliott. Tuesday, 11 a. m. to 

1 p. m., Room 2. (7). 

Batchelder, J. D. Gould, W. E. Nitae, W. A. Stldman, A. G. 

Frein, P. J. MosemilJer, C. A. Shaw, J. E, 

French Dialects: Professor Elliott. Monday, 11a. m., Room 2. (5). 



Batchelder, J. D. Gould, W. E. 
Frein, P. J. 



Mosemiller, C. A. Shaw, J. E. 



French Fhanology : Dr. Armbtrong. Monday, Tuesday, Thursday, 

10 a. m., Room 2. (12). 

Batchelder, J. D. Frein, P. J. Lyon, a E. SUdman, A. G. 

Canter. H.V. Glascock. C. C. Mosemiller, C. A. Teillard, X. 

Farr, J. M. Gould, W. E. Shaw, J. E. Wharey, J. R 

French Fhysiological Phonetics: Dr. Armstrong. Monday, 

9 a. m.. Room 2. (7). 

Griffin, N. E. Mosemiller, C. A. 

Hicks, F. C. 

OM French Readings : Dr, R. H. Wilson. Monday and Wednes- 
day, 3 p. m., Room 2. (9). 

Batdielder, J. D. Gould, W. E. Lyon, C. E. Miller, B. D. 

Brown, G. D. Hicks, F. C. Miles, L. W. Stldman, A. G. 

Canter, H. V. 

Historicai French Syntax: Dr. R. H. Wilbon. Tuesday and 
Thursday, 3 p. m., Room 2. (5). 



Batchelder, J. D. Canter, H. V. 
Brown, G. D. Gould, W. E. 



Batchelder. J. D. Mosemiller, C. A. Nitae. W. A. 
Frein, P. J. 



Shaw, J. E. 



The French Havel (XIX Century) : Dr. Ogden. Friday, 11 a. m^ 

Room 2. (11). 

Batchelder, J. D. Hagen, a N. Mosemiller, C. A. Shaw, J. £. 

Brown, G. D. Hicks, F. C. Nitze, W. A. Stldman, A. G. 

Frein, P. J. Miles, L. W. Parham, D. P. 

FVench Conversation : Mr. Teillard. Thursday, 4 p. m., Room 

2. (7). 

Batchelder, J. D. Glascock, C. C. Benouf, V. A. Stidman, A. 6. 

Boacbelle, B. N. Gould, W. E. Roes. W. L. 

Popular Latin: Professor Elliott. Monday, 12 m.. Room 2. (5). 

' Batchelder, J. D. Leigh, J. E. • Mosemiller, C. A. Stidman, A. G. 

Gould, W. E. 

Dante : (Lectures) : Professor Elliott. Wednesday, 12 m.. Room 2. (4). 
Batchelder, J. D. Gould, W. E. Shaw, J. E. Stidman, A. G. 

Historical Italian Chramw^ar : Dr. Armstrong. Wednesday 

and Friday, 10 a. m., Room 6. (1). 
Shaw, J. E. 

Spanish Philology: Dr. Marden. Wednesday and Friday, 10 a. m^ 
Room 2 (3). 
Batchelder, J. D. Goold, W. E, Mosemiller, a A. 

beginnings of Spanish Literature: Dr. Marden. Thursday, 
11 a. m., Room 2. (4). 

r, J. D. Gould. W. E. Mosemiller, C. A Teillard, X. 



out Spanish Readings: Dr. Marden. Friday, 12 m., Room 2. 

Batchelder, J. D. Gould, W. E. Mosemiller, C A. 

Methodology of the Romance Languages: Dr. Keidel. Th 
day, 12 m., Room 2. (7). 

Batchelder, J. D. Goold, W.E. Mosemiller, a A. Teillard, X. 

Frein, P. J. MarUn, W. E. SUdman, A. G. 

Romance CUth: Profe^ior Elliott. Wednesday, 11 a. m., Room 2. ( 

Armstrong, E. C. Gould. W. E. Moeemiller, C. A. Shaw, J. E. 

Batchelder. J. D. Keidel, G. C Nitae, W. A. Stidman, A. G 

Frein, P. J. Marden, C. C. Ogden, P. Wilaon, B. H. 

Undergraduate Courses. 

French: (Major Oourte): Associate Professor Rambeau. Daily, ez( 

Tuesday, 10 a. m.. Room 7. (6). 

Davidson, G. D. Fosnocht, E. B. Knrrelmeyer, H. Tumhull, B. 

Downes, H. C. Jones, T. D. 

French: (Minor Qntrse^ CIusm A ): Associate Professor Rambpjiu.' Di 

except Thursday, 12 m. (17). 

Ahercrombie, B. T. Greene, J. D. Homer^. L. Powell^M. W. 

Beeuwkes, C. J. Griffin, E. J. Kohn, W. L Smith, w. L 

Brady, J. H. Harris, W. H. Undbehn, N. R. Tan^hiU, G. I 

FUnn, F. B. Hill, W. B. Moore, J. & Wharey, i. E 
Glaser, O. C. 

French : (Minor Cburse, Clan B) : Dr. Ogden. Daily, except Tha 
day, 12 m., Room 6. (18). 

Bogi e, H. Fisher, F. C MarahalLT. H. Boss, W. L 

Brooks, C. E. French, J. C. Martin, w. E. ^ilman, E, A. 

Chambers. L. M. Greenbaum, H. S. Moore, J. H. Wirt, C R 

Clark, C. T. Kerr, R. C. Perkina, H. F. Wright, A. 

DeGrange, M. King, J. H. 

FV'ench : (Elementary Oomrse) : Dr. Armbtrong. Tuesday, Wedoesdi 
Friday, 9 a. m., Room 10. (3). 
Hasen, H. H. Murkland, P. A. Stephens, J. L. 

French : (Elective Oow9e) : Dr. Keidel. 

Section I: Monda3rand Wednesday, 12 m., Room 12. (6). 

Boachelle, B. N. Bemsen, C. M. Tareau, B. Werber, 0. & 

Jungbluth, M. Roulston, R. R 

Section II: Monday, 9 a. m , Room 10; Thursday, 1 p. m.. Room 2. ('t 

Bruce, E. S. Guggenheimer, C. M. Krager, W. M. Peters, J. 6. 

annet, F. J. Harwood, S. P. Mullen, J. M. 

Italian: (Minor Oowne) : Associate Profef«or Rambeau. Daily, exc^ 

Monday, 9 a. m., Room 7. (2). 
Bead, W. A. Wight, C. 

Italian: (Elective Omrse) ; Dr. R H. Wilbon. Wednesday and Frida 
1 p. m.. Room 2. ( 1 ). 
Daridson, G. D. 

Spanish: (Minor Oourse): Dr. Marden. Dftily, except Mondi 

9 a. m , Room 8. (5). 

Bouchelle, R N. Clnnet, F. J. Schermerhoni,A V.R. TsTeau, R. 

Canter, H. V. 

Spanish: (Elective (hurse): Dr. Marden. Wednesday and Fridi 

1 p. m., Room 12. (8). 

Bandei, J. M. Glascock, C. C. LIddeU, D. M. Thomas, K E 

Eager. J. H. Knrrelmeyer, H. Parham, D. P. Whazey, J. B. 



History, Politico, and ZUsonomios. (ii8 Studenu) 

Classes meet in McCby HalL 

Historical Sen^inary: Professor Adams. Alternate Fridays, 8 p. i 

Room 25. (28). 

Adams, T. S. Dlckeison. E. T. McBryde, M. B. SioossatSt. 6. 

Arnold, RW. Drewry, W. S. MUler. R. D. Smith, Y. E- 

Atkinson, J. N. Ewing, J. R. Motley, D. E. Sommerrille^ 

BameU,G. K Garrett, R. Myers, W.S. Siimwatt,J.w. 

Boggs, W. J. Groome, P. L. Radcliin^ G. L. P. Thorn, W. T. 

Brander, W. W. Marston, O. J. Benouf. Y. A. ^ler, J.C 

Campbell, H. Martin, W. E. SchmeckeUer, L. F. weaTcr, C C 

C^em^anic History : Professor Adams. Wednesday and Thandt 

11 a. m., Room 25. (29). 

Arnold, R W. Drewry, W. & Miller, R. D. 8io«iaBat8t 6. 

Atkinson. J.N. GarretL_R. Motley ,D. E. Smith, Y.E 

BameU, Q. E. Hicks, F. a Myers, W. & SommerfiOe.C 

Boggs, W. J. Hood, F. Raddiil^. G. L. P. 
Brander, W. W. Manton, O. J. 
Campbell. H. Martin. W. E. 
Dawson. J. McBryde, M. R 
Dickerson, K T. 

Nineteenth Century: Professor Adams. Friday, 11 a. m., Room 
(29). 

Adams, T. a Ewing, J. R. Miller, R. D. SSoaan^StG. 

Atkinson, J. N. Garrett, R. MoUeyJ^. K. Sknith.V. K 

Boggs, W. J. Groome, P. L. Myeia, W. B. SomnMrrllkLC 

Brander. W.W. Guthrie, C. E. Pahner, J. H. 8nmwaIt,J.W 

Campbell, H. Marston, O.J. Radclillb,^Q. L. P. 11iom,w.T. 

Clarke, G. M. Martin. W. R Benoaf.Y. A Wsavv, C C 

Dawson, J. McBryde, M. R SchmeAshier, L. F. West, H. & 
Drewry, W. S. 



onuui, V. b 

SommerfiOeiC 
x.^vu<.«. >jr. M A . Somwalt, J. W. 
Benouf. v. A. Tbom, w. T. 

Sehmeokebier^ F. IVler, J. CL 
Sdineider, J. P. WeaTcr, a C 
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^Mry of CHvUixatifnt: (Major Hi»Uiry) : Profesaor Adams. Mon- 
aod Tnesdaj, 11 a. m., Boom 24. (32). 



■on, J. N. 
rkcs, a J. 
I w. j« 
', J. H. 
,CT. 
inge, M. 
non. £. T. 
C. K. 



Foster, F. 
Garrett, B. 
Orastj.J. 8. 
HejmmD, 8. 
Hill. H. D. 
HUl, J. P. 
Homer, H. L. 
Lindbeiin, N. R. 



Marshall, T. H. 
Marston, O. J. 
MarUn, W. R 
MUler, R D. 
Moore, J. S. 
Palmer, J. H. 
Renouf, V. A. 



ShriTer, W. P. 
Smith, V. E. 
8mlth, W. L. 
SpeDcer, R M. 
8rephens, C. O. 
Tyler, J. C. 
wingert, M. 



ScbermerfaorD,A.V.R. Wright, H. a 

^nHeal Ckmference: Associate Profeasor Vincent. Alternate 

adajra, 3-5 p. m., Room 28. (11). 

T, W. 8. Miller, R D. 8ioii8aat, St Q. L. Thorn, W. T. 

MoUej. D. E. 8ommenrille.G.W. Wearer, C. C 



on^. J. 
B, W. E. 



Radd 



J, u. K 
iflb, Q. 



8ommenrille,G.W. 
L. P. 8amiralt,J. W. R 



U and Economic Europe: Aasociate Professor Vincbnt. 
sdaj and Thnndaj, 10 a. m., Room 28. (18). 

d, Bw W. Martin. W. E. Radclim», O. L. P. SomnierTille,C.W. 

U, Q. R McBryde, M. B. Renouf. V. A. 8umwalt, J. W. R 

7, W. 8w Miller, R D. 8chmeokebier, L. F. Thorn, W. T. 

ie, P. L. Motley, D. R Siouaaat, St. Q. L. Weayer, a C. 

oa« O. J. Myers, W. & 

tpean History: {Maior History): Associate Professor Vivcbmt. 
indaj and Fridaj, 11 a. m.. Room 23. (21). 

rkea, C. J. Grasty, J. S. Undheim, N. R. Smith, W. U 

', J U. HermaQ, & Marshall, T. H. Spencer, R M. 

. C T. Hill, H. D. Moore, J. 8. Stephens, C. G. 

inge^ M. Hill, J- P^ . Schermerhorn,A.V.R Wingert, M. 

r, F. 



Homer, H. L. 



Shriver, W. P. 



Wri^ 



gert, M. 
jht, H. a 



yrieal I^oiities: (Hiitary-Eeonomiea Oomru): Associate Professor 
roxNT. Mondaj ana Wednesdaj, 10 a. m., Room 23. (21). 



.H. 

leUe, R N. 
bers. It. M. 
0, F. H. 
r, A. 
r, F. C. 



Flinn.F. R 
Frencn, J. C. 
Kaib, J. A. 
King, J. H. 
LAxenby, M. 



Uddell, D. M. 
Palmer, J. H. 
Remsen, C. M. 
Reas, W. L. 
Smull, M. N. 



Spilman, R A. 
Stein, J. a 
Thomas, R H. 
Ver Planok. De L. 
Winslow, N. 



rican Economic History : Dr. Ballaoh. Tnesdaj, 11 a. m., 

<n20. (8). 

d, B. W. Drewry, W. S. McBryde, M. B. Radcliffe, O. L. P. 

ler,W. W. Hicks, F.C. MoUey, I). E. SommerTille, C.W. 

ieipai and Local €h>vemment: Dr. Ballaoh. Fridaj, 

Q., Room 20. (5). 

rde, M. B. Rayner, A. W. Rickey, H. Wearer, C. C. 

life, G. L. P. 

xrtU History ExaminaHons: Dr. Ballagh. Thnrsdaj, 

m., Room 20. (6). 

r, J. R ScbmeckeWer, L. F. Sommerrille, C W. Thorn, W. T. 

y, D. R Sioussat, St. G. L. 

kern History : Dr. Ballagh. Friday, 3 p. m., Room 20. (5). 

•J, W. 8. Radcliffe, G. L. P. Sommerrille, C. W. Wearer, C. C. 

f,D. R 

9icai and Early European History: (Minor Hiafwy) : Dr. 
<LAOH. Daily, except Tuesday, 10 a. m., Room 20. (16). 

lelm, R M. Byrne, H. 8. Hanrood, 8. P. Raffel, H. B. 

. N. l>uck, ft. 8. Kohn, W. I. Sayler, J. A. 

. J. U. Griffin, R J. Murkland, P. A. Tyler, J. R 

1, R R Harris, W. H. Norton, R L. Whitman, H. 8. 

tical Conference: Dr. Willoughbt. Alternate Thursdays, 

) p. m., Room 20. (3). 

a, T. S. Radcliife, G. L. P. Wearer, a C 

ed States Constitutionai Lmw: Dr. Willoughbt. Monday 

Toeaday, 12 m., Room 20. (7). 

d, R W. aarke, G. M. MoBrydOt^M. R Tyler, J. C 

ler,W. W. Marston, O. J. 



MoBryde,M. R 
Palmer. J. H. 



i Aspect of Economic and Industrial Problems : Dr. 

:jx>I7GBBT. Wednesday and Thursday, 12 m., Room 20. (12). 



a, T. 8. 

d, RW. 
tt, G. R 



Brander. W. W. 
Campbell, H. 
Clarke, G. M. 



Myers, W. 8. Sioussat, St G. L. 

Palmer, J. H. Sommerrille, C.W. 

Radcliffe, G. L. P. Wearer, C C. 



riean Political and Constitutional History: (Mcqot 
Ha) : Dr. Steuikb, Monday and Tuesday, 12 m., Room 24. (85). 

son, J. N. Fooks, W. M. Jungbluth, K. Peters, J. G. 

iston, A. H. Frank, 8. W. Kalb, J. A. Rayner, A. W. 

, W. J. Gaddess, C. C. Keidel, A. Renouf, V. A. 

, A. A. Grimes, R H. Knapp, G. W. Rermann, L. A. 

, R 8. Guggenbeimer, C. M. Krager, W. M. Robinson, G. C. 

bell. H. Hanna, H. 8. Lerering, J. Smith, V. R 

raon, R T. Hanrood, S. P. MoUey, D. R Ver Planok, De L. 

ss, H. a Jones, T. D. Mullen, J. M. Wearer, C. C. 

7, W. 8. Joyner, L. L. Murkland, P. A. 

n^ of English Law: Dr. LsM. Tuesday, I p. m.. Room 24. (16). 



iOfi, J. N. 
Iston, A. H. 
,W. J. 
I, O. M. 



Dickeraon, E. T. 
Ensor, J. T. 
Swing, J. R 
Groome, P. L. 



Guthrie, C. R Sioussat, St G. L. 

RadcUffe, G. L. P. Smith, Y. R 

Renouf, V. A. Trier, J. a 

Schmeckebier, L. F. wearer, C C. 



Enylish PolUieal and Constitutional History : (Ma^or fW 

ties): Dr. Lex. Wednesday and Friday, 12 m., Room 24. (29). 

Atkinson, J. N. Frank, & W. Hanrood, 8. P. Mullen, J. M. 

Blackiston, A. H. Gaddess, C. C. Jones, T. D. Peters, J. G. 

Boggs, W. J. Grimes, R H. Joyner, L. L. Renouf, V. A. 

Bruce, E. 8. Groome. P. L. Kalb, J. A. Reymann, L. A. 

Dickeraon, R T. Gunenneimer, C. M. Keidel, A. Robinson, G. C, 

Downes. H. C. Guthrie, C. R Knapp, 6. W. Smith, V. R 

Ensor, J. T. Hanna, H. 8. Krager, W. M. Tyler, J. C 
Fooks, W. M. 

Spanish^ American Eelations: Dr. Callahajt. Monday and 
Wednesday, 10 a. m.. Room 25. (15). 

Adams. T. 8. Marston. O. J. Motley, D. R Sommerrille, C. W. 

BameU, G. R Martin, W. R Mrers, W. a Thom, W. T. 

Brander, W. W. McBryde, M. B. Schmeckebier, L. F. Wearer, C. C 

Dickeraon, R T. MiUer, R D. Sioussat, Si. G. L. 

Economic Seminary: Associate Professor Shkbwood and Dr. 
HoLLAHDER. Thursday, 4^ p. m.. Room 21. (12). 

Adams, T. 8. Campbell, H. Marston, O. J. Schmeckebier, L. F. 

Atkinson, J. N. Dickerson, R T. Myers, W. S. Smith, V. R 

BameU, G. R Drewry, W. S. Renouf, V. A. Tyler, J. C 

ReUUion of Economics to Law : Associate Professor Shjbbwood. 

Monday, 9 a. m.. Room 24. (10). 

Adams, T. 8. Blackiston, A. H. Dickeraon, R T. Renocif, V. A. 

Atkinson, J. N. Brander. W. W. Marston, O. J. Tyler, J. C. 

Bamett, G. R Campbell, H. 

Corporations: Associate Professor Sherwood. Thursday and Fri- 
day, 9 a. m.. Room 24. (15). 

Adams, T. 8. Campbell, H. MUler, R D. Smith, V. R 

Atkinson, J. N. Dickerson. R T. Myers, W. a Sum wait, J. W. R 

Barnett, G. R Drewry, W. 8. Palmer. J. H. Tyler, J. C. 

Brander, W. W. Garrett, R Renouf, V. A. 

Elen^efUs of ICcotiomics: (HiMlary-Kcotwrnies Counte) : Associate Pro- 
fessor Sherwood. Thursday and Friday, 10 a. m., Room 24. (19). 

Bogue, H. Fisher, F. C Lasenby, M. Spilman, R A. 

Boucfaelle, R N. Flinn. F. R Liddell, D. M. Stein, J. S. 

Chambers, L. M. French. J. C Remsen, C. M. Thomas. R H. 

Cronin, F. H. Kalb, J. A. Roes, W. U Winslow, N. 

Ember, A. King, J. H. Smull, M. N. 

Elements ofEconon^ics : (Minor Omne) : Associate Professor Sher- 
wood. Thursday and Friday, 10 a. m., Room 24. (21). 

Beenwkes, C. J. QemmiU, J. R Lindbeim, N. R Scbermerhorn,A.V.H. 

Boggs, W. J. Grasty, J. 8. MarshaU, T. H. Shrirer, W. P. 

Bruce, R & Grimes, R H. Moore, J. 8. Spencer, R M. 

Clark, C T. Herman, 8. Mullen, J. M. Stephens, C. G. 

DeGrange. M. HiU, J. P. Peters, J. G. Wingert, M. 
Ford, C. R 

Hevelopment of Economic Theories: Dr. Hollander. Tues- 
day and Wednesday, 9 a. m., Room 24. (13). 

Adams, T. 8. Oarke, G. M. Groome, P. L. Myers, W. 8. 

Barnett, G. R Dickeraon. R T. Martin, W. R Renouf, V. A. 

Brander. W. W. Drewry, W. a Miller, R D. Smith, V. R 
Campbell, H. 

Mecent Economic Changes: (EUeHve Qmrse) : Dr. Hollander 

Thursday, 12 m., Friday, 1 p. m., Room 21. (19). 

Atkinson, J. N. Hanna, H. a Knapp, G. W. Sioussat, St G. L. 

Dickerson, R T. Hood, t\ Marston, O. J. Sumwalt, J. W. R 

Downes. H. C. Jones, T. D. Rayner, A. W. Tyiw. J- C. 

Fooks, W. M. Joyner, L. L. Reymann, L. A. Ver Planck, De L. 

Gaddess, C. C. Jungbluth, K. Rickey, H. 

History ofEcopiomic Thought: (Minor Course) : Dr. Hollander. 

Monday and Wednesday, 10 a. m.. Room 24. (21). 

Beenwkes, C. J. Gemmill, J. R. Lindheim, N. R 8chermerhom,A.y. R. 

Bruce, R 8. Grasty. J. & Marshall, T. H. Shrirer, W. P. 

Clark, C. T. Grimes, R. H. Moore, J. S. Spencer, £. M. 

Clunet, F. J. Heyman, S. Mullen, J. M. Stephens, C. G. 

DeGrange, M. Hill, J. P. Peters, J. G. Wingert, M. 
Ford, a E. 



PhilOflOpliy. (60 Students). 

Classes meet in Room 12, McCoy Hall. 

History of Philosophy: (For OraduaU Students): Professor Qbiffin. 

Friday, 4 p.m. (11). 

Archibald, H. T. Guernsey, R. Martin, W. E. Sioussat, St. G. L. 

Brander, W. W. Hood, F. Rabinoritoh, I. R Wearer, C. C. 

Groome, P. L. Jones, J. W. Radcliffe, G. L. P. 

I>eduetive and Inductive Logic: until December 23: Psy^ 
chology: January 8 to March 29; Ethics: after April 5: Professor 
Griffin. Daily. 11 a. m. Outlines of the History of Phi- 
losophy: Weekly. (50). 

Armstrong, J. R C. Gaddess. C. C. Kalb, J. A. Peters, J. G. 

Bogue, H. Gemmill, J. R Keidel. A. Remsen, C M. 

Bruce, R 8. Greenbaum. H. 8. King, j. H. Rermann, L. A. 

Chambers, L. M. Grimes, R H. Knapp, G. W. Robinson. G. C 

Clunet, F. J. Guggenbeimer, C. M. Krager, W. M. Ross. W. L 

Daridson, G. D. Hanna, H. S. Kurrelmeyer, H. Routh, J. R 

Downes, H. C. Hanrood. 8. P. lAsenby, M. Smull, M. N. 

Fisher, F. C. Hsskell, L. W. Lerering, J. Spilman, R A. 

Flinn, F. B. Jones, J. W. Morgan, P. 8. Tareau, R. 

Fooks, W. M. Jones, T. D. Mullen, J. M. Thomas. R H. 

Fosnocht, R B. Joyner, L. Ij. Murkland, P. A. Ver Planck, De L. 

Frank, 8. W. Jungbluth, K. Palmer, R L. Werber, O. S. 

French, J. C. Jungbluth, M. 
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[No. 



(75 Students). 
Claflses meet in the 

f^reehand Ihrawing: Mr. 

2-6 p. m., Room 18. (64). 

Baldaul, L. K. 
Buidel, J. M. 
Beck, G. C. 



Howard Street building. 
Whiteman. Tuesday and Thursday, 



Bird, A. B. 
Booker. J. M. 
Boyer, N. 
Braan, J. 
Briflooe, J. S. 
Brown, £. R 
Bruton, A. W. 
Bje, M. 
Byrne, II. S. 
Cook, T. G. 
Cronin, F. H. 
Dapprich, F. R. 
Buck, R. S. 



Ehnber, A. 
Fenwick, B. L. 
Fishach, L. G. 
Griffin, E. J. 
Griffith, W. A. 
Guggenheimer, 
Harris, W. H. 
Hatch, E. C. 
Hazen, H. H. 
Hill, W. R 
Hollander, L. 
James, W. McC. 
Kohn, W. I. 
Leopold, E. J. 
Ully, W. L. 
Lisberger, S. J. 



Lowndes, E. 
Machen, J. G. 
Maurr, R. M. 
Miller, H. C. 
Morse, R. B. 
C. M. Mower, F. D. 
Mower, McH. 
Noble, E. R. 
Norton, E. L. 
Powers, H. W. S. 
Preston, J. O. 
Raffel, H. B. 
Reeves, E. D. 
Rehbex^r, G. E. 
Riggins, J. A. 
Sayler, J. A. 



Shippen, L. P. 
Shreve, O. F. 
Smith, R.T. 
Spencer, L. C. 
Stein, J. S. 
St^hens, J. L. 
Straus, H. P. 
Strouse, EL 
Striith, O. A. 
Swindell, W. B. 
Tyler, J. E. 
Vogeler, C. A. 
Warner, H. M, 
West, A. P. 
Wolf, M. W. 
Zies, F. 



MectHinical Ihrawing: Mr. Geeb. Thursday and Friday, 2-5 p. m., 

Rooms 9 and 18. (11). 

Armstrong, J. R. C. Everett, W. T. Illmer, L. Schoepf, F. H. 

Beale, R. B. EsUll, H. S. NighUngale, C E. Swaine, J. W. 

Beeawkee, R. K. FiUsgerald, T. Pender, H. 



Forensios and Elocution. (167 students). 

Classes meet in McCoy Hall. 

Debate and JPariiatnentary Practice: Third Year (Senait): Dr. 

Lee. Wednesday, 11a. m., Donovan Boom. (45). 

Armstrong, J. R. C. Gaddess. C. C, Keidel, A. 

Gemmill, J. R. King, J. H. 

Greenbaum, H. S. Knapp, G. W. 

Grimes, R. H. Krager, W. M. 
Guggenheimer, C M. Kurrelmeyer, H. 

Hanna. H. S. I.,azenby, M. 

Haskell, L. W. Levering, J. 

Jones, T. D. Morgan, P. 8. 

Joyner, L. L. Mullen, J. M. 

Jungbluth, K. Murkland, P. A. 

Kalb, J. A. Peters, J. G. 



Bogue, H. 
Bruce. E. 8. 
Chamoers, L. M. 
Davidson, G. D. 
Downes, 11. C. 
Fisher, F. a 
Flinn, F. B. 
Fooks, W. M. 
Foenocht, E. B. 
Frank, S. W. 
I'Yench, J. C. 



Remsen, CM. 
Revmann, L A. 
Robinson, G. C. 
Ross, W. L. 
Smull, M. N. 
Spilman, E. A. 
Taveau, R. 
Thomas, R. H. 
Ver Planck, De L. 
Werber, O. S. 
Wright, A. 



Conference in JPariiamentary Practice : Dr. Lee. Monday, 
8 a. m., Boom 22. (18). 

French, J. C. Morgan, P. S. 

Greenbaum, U. S. Murkland, P. A. 
Guggenheimer, C. M. Peters, J, G. 
Jones, T. D. Reymann, L. A. 

Krager, W. M. 

Deb(Ue and Parliamentary Law: Second Tear {Route of Bepre- 
sentatites): Dr. Lee. Thursday, 12 m., Donovan Room. (45). 



Bruce. E. S. 
Chambers, L. M. 
Davidson, G. D. 
Downes, H. C. 
Flinn, F. B. 



Ross, W. L. 
Ver Planck, De L. 
Werber, O. S. 
Wright, A. 



Abercromble, R, T. 
Anderson, R. R T. 
BaeUer, H. 
Beeuwkes, C. J. 
Bouchelle, B. N. 
Bradv, J. H. 
Breed, A. A. 
Brooks, C. E. 
Burrell, J. L. A. 
Claik, C. T. 
DeGrange, M. 
Eager. J. fl. 



EwcU, J. E. 
Flinn, F. B. 
Ford, C. E. 
Foster, F. 
Francis, I. H. 
Glaser, O. C. 
Greene, J. D. 
Griffin, J. W. 
Hey man, 8. 
Hill, H. D. 
Hill, J. P. 



Hyde, E. P. 
Kerr, R. C. 
Liddell. D. M. 
Undheim, N. R. 
Mackall, L. L. 
Marshall, T. H. 
McAll, R. L. 
Moore, J. 8. 
Powell, M. W. 
Purcell, T. N. D. 
Roulston, R R 



Rous. F. P. 
Routh, J. E. 
Schermerhorn , A. V . R 
Shriver, W. P. 
Smith, W. L. 
Stephens, C. G. 
Taneyhill, G. L. 
Whitman, H. S. 
Wight, C. 
Wingert, M. 
Wright, H. C. 



Vofiference in Pariiafnentary Law : Dr. Lee. Tuesday, 8 a. m.. 
Boom 22. (19). 



Abercrombie, R. T. 
Anderson, R. B. T. 
Bouchelle, B. N. 
Brady, J. H. 
Breed, A. A. 



Brooks, C. E. 
Burrell. J. L. A. 
Foster, F. 
Francis, I. H. 
Hyde, E. P. 



Liddell, D. M. 
Lindheim, N. R. 
Marshall, T. H. 
McAU, R. L. 
Moore, J. 8. 



Routh, J. R 
Shriver, W. P. 
Stephens, C G. 
Wingert, M. 



EUocutiOfi: First Year: Dr. Lee. Assembly Boom. 

Wednesday, 1 p. m. (22). 

Baldauf, L. K. Fenwick, B. L 

Bird, A. R. Hatch, E. C. 

Browu, E. B. Homer, H. L. 

Byrne, U. S. Kohn, W. I. 

Cronin, F. H. Lilly, W. L. 

Duck, R. S. Lisberger, S. J. 

Thursday, 1 p. m. (22). 



Maury, R M. 
Miller, li. a 
Morse, R. R 
Mower, McH. 
Reeves, R D. 



Bandel, J. M. 
Bernheim, R M. 
Beyer, N. 
Bruton, A. W. 
Constantine, C. W. 
Dapprich, F. R. 

Friday, 1 p. m. 

Booker, J. M. 
Brann, J. 
Briscoe, J. S. 
Bye. M. 
Cook, T. G. 
Ember, A. 



Griffith, W. A. 
Hazen. H. H. 
HUl, W. R 
Norton, R L. 
Raffell, H. B. 
Rehberger, G. E. 

(22). 

Fishach. L. G. 
Griffin, E. J. 
Harris, W. H. 
Hollander, L. M. 
James, W. McC. 
I..eopold. E. J. 



Sayler, J. A. 
Smith, R T. 
Stein, J. 8. 
Stephens, J. L 
Strouse, E. 



Lowndes, E. 
Machen, J. G. 
Manken, H. 
Mower, F. D. 
Noble, E. R. 



Riggins, J. A. 
Shippen, L. P. 
Shreve, O. F. 
Spencer, R M. 
Vogeler, C. A. 



Struth, O. A. 
Swindell, W. B. 
Turnbull, R 
Tyler, J. E. 
Zies, F. 



Powers, H. W. 8. 
Snavely, G. E. 
Spencer, L. C. 
Straus, H. P. 
Warner, H. M. 



Public Lecturifig and JCxtetnporaneous Speaking: (For 

Graduate Students) : Dr. Lee. Monday, 1 p. m., Donovan Boom. (11). 

Adams. T. S. Dickerson, R T. Montgomery ,W. A. Sioussat, St, G. L. 

Atkinson, J. N. Fischer, J. S Pyle T. L Schmeckebier, L. F. 

Ballard, H. H. Foote, T. C. Renouf, V. A. 



STUDENTS IN THE JOHNS HOPKINS MEDICAL SCHC 
Candidates for the Degree of M. D. (197). 



Fourth Year, (33). 



Brownell, R E. 
Buckler, H. W. 
Colo, R. 1. 
Davis, F. C. 
Davis, J. S. 
Emerson, C. P. 
Epier, B. N. 
Erlanger, J. 
Evans, P. S., Jr. 



Akerman, J. 
Allen, H. W. 
Austin, M. F. 
Beale, A. E. 
Bettman, M. 
BriflKS, E. 
BrQiTe, H. 
Burnam. C. F. 
Chaoe, E. 8. 
Chittenden, A. S. 
Christian, H. A. 



Atherton, A. M. 
Baeger, F. H. 
Baldwin, W. D. 
Berry, J. M. 
Blakeslee, W. H. 
Bloombergh, H. D. 
Boggs, T. R. 
Bosley, J. R 
Bunting. C. H. 
Butler, J. I. 
Carey, H. W. 
Chowning, W. M. 
Comer, R. T. 
Connor, G. L. 
Connor, R 



Auer, J. 

Briggs, J. R, Jr. 
Browne, B. B. 
Bruns, R M. 
Bryan, \V, M. C. 
Bush, C. 
Chase. L. A. 
Churchman, J. W. 
Clarke, T. W. 
Cook, H. W. 
Coons, J. J. 
Cooper, J. C. 
Dohme, G. C. 
r>olley, D. U. 
Dudley, H. 
Duffy, R. 



Follis, R. H., Jr. 
Fulton, F. T. 
Gallagher, J. D. 
Harris, H. 
Hoye, H. J. 
Ladd, L. W. 
Uttle, C. 8. 
liUetscher, J. A. 



Lupton, F. A. 
Lynch, F. W. 
Magee, C. L. 
Moore, H. M. 
Ottley, C. W. 
Owsley, P. O. 
Pleasants, J. H., Jr. 
Rosenheim, S. 



Third Year. (43). 



Dancy, W. R. 
Eggers, A. H. 
Evans, H. C. 
Fairbank, R. 
Farrar, C. B. 
(^her, A. L. 
FlBher, W. A.,Jr. 
Fletcher, H. 
Flint, J. M. 
Healy, W. P. 
Hendnck8on,W. F. 



HewleU, A. W. 
Kellogg, W. C. 
Kyes,^. 
Lebus, L. 
Lewis, W. H. 
Little. H. W. 
Lowell. R L. 
MacCallum, J. B. 
Marvell M. W. 
Meltzer, C R 
Mosher, C. D. 



Sampson, J. 
Steensland, 
Stone, W. R 
Strobel, R I 
Verhoeff, F. 
WUliams, W 
Wyckofl; 8. 
Yates, L. 



Myrick, H. ( 
Rand, R. F. 
Reed, D. M. 
Rusk, Q. Y. 
Sabin, F. R 
Sowers, W. I 
Stone, £. A. 
Warren, M. 

WooUey, P. < 



Second Year. (59). 



Drake, G. 8., Jr. 
Dutcher, A. 
Fowler, H. A, 
Gay, F. P. 
Graham, N. D. 
Hall, G. W. 
Hamman, L. V. 
Hastreiter, R. F. 
Hathaway, J. U. 
Hitzrot, J. M. 
Holden, G. R. 
Hume, E. H. 
Johnston, W. B. 
Kaufman, H. M. 
Kimball, A. H. 



Lamson, T. 
Lewis, D. M. 
Long, M. 
Longcope, W. T. 
Lyle, A. G. 
Maddren, W. H. 
McKeough, R P. 
Moore, R 8. 
Parker, H. P. 
Pullen, F. K. 
Rubel, M. J. 
Rushmore, 8. 
Salter, J. C. 
Simis, M. P. 
Slemons, J. M. 



Smith, H. M 
Spratt, C. N. 
Stein, G. 
SteJnfeld, A. 
Sweti,, C M. 
Ulrich, H. L 
Underhill, A 
Walker, M. J 
Warfield. L. 
Warren, G. \ 
Watts, S. H. 
Wells, E. A. 
Wells, M. 
Winne, C. K 



First Year. (62). 



Dunlop. J. 
Eddy, D. L. 
Erving, W. G. 
Ferry, N. 8. 
Fogle, C. V. 
Foster, N. B. 
Francis, W. W. 
Frankenthal, M. A. 
Geraghty, J. T. 
Glenny, W. H. 
Grant, J. F. 
HaviUnd,M L. 
Haynes, M. 8. 
Hirshberg, L. K. 
Horst, C. H. 
Hyman, 8. 



Jelke, W. F. 
Jdnes; T. M. 
Karsted, A. 
Lehr, L. C. 
L'Engle, E. M. 
Uncoln, M. W. 
Utchfield, G. V., Jr. 
Loots, R 
Ludlum, 8. D. 
MacGregor, G. M. 
Marshall, S. A. 
McFarland, J. S. 
Meisenhelder, E. W. 
Meisenhelder, J. E. 
Ochsner, U. W. 



Physicians attending Speclal Coub&bs. 



Cone, C 
Curtiss, R M. 



Fearn, T. Johnson, R K. 

Greenebaum, R C. Reallng, R 



Peltoo, G. I. 
Reede, E. U. 
Riggins, Rl 
Riggs, T. F. 
Rogers, C. P. 
SchoU, G. B. 
Silverberg, h 
Simpson, J. 1 
Tallant, A. V 
Van Arsdall, 
Van Den bar; 
WriKht, O. B 
WilQams, C 
Williams, D 
Wright, C. B 



(7). 
Rich. H. L. 



During the months of May and June, 1898, the Special Course 
Graduates in Medicine were attended by 45 physicians. Their name« 
given in the first edition of the Annual Register, 1898-99, now ready. 



ENROLLMENT OF STUDENTS, 



[1898, November 17.] 



Graduate Students (Philosophical Faculty), 

Graduate Students (Medical Faculty), ..... 

Physicians attending Special Courees, ...... 

Undergraduates and Special Students, ..... 

Physicians attending Special Courses in May and June, 1898 (not 
previously enrolled). ----.... 



JOHNS HOPKINS 



NOTES FROM THE SEMINARY OF HISTORY AND POLITICS. 

Edited by Professor HERBERT B. ADAMS, Ph. D., LL. D. 



The Colonial Executive prior to the Restoration. 
Bj Pebct Lewis Kaye. 

(Abstract of a p^Mr read before the Historical and Political Science Aasociatioo.) 

The 6nt permanent ezecntive organized in Virginia consisted of a Presi- 
dent and Council of seven members. This body was entrusted with the 
ill-advised power of deposing as well as electing its own officern, and of 
expelling members from their seats. The second charter, in 1609, provided 
for the concentration of political power witiiin the colony in the hands of a 
Govemory to be appointed by the London Council. This Council, in Feb- 
ruary, 1610, issued a commission to Lord Delaware, which is noteworthy as 
being the first commission to a Lord Governor and Captain <ieneral in 
America. The first step in the separation of powers was made in 1618, 
when the Virginia Company instructed Governor Yeardley to summon an 
assembly of burgesses. No important change was made in the constitution 
of the executive in the colony by the dissolution of the Virginia Company 
in 1624, except that the appointing power fell to the king. 

The Company which settled Massachusetts, by its removal to the colony, 
itself became the Commonwealth. The executive officers were thus chosen 
within the colony, and were the true servants and representatives of the 
Commonwealth^ not of the home government as in Virginia. At first the 
Governor was chosen by the aristocratic Council of Assistants. But the 
democratic tendencies of the colony soon led to his election being placed in 
the hands of the general body of freemen, and, not being supported by any 
power outside the colony, he was compelled to yield supremacy to the pop- 
ular legislative body, the General Court. 

The Governor and other chief executive officers in Maryland were ap- 
pointed by the Proprietor. In all these colonies, one of the chief functions 
of the executive was judicial. The Governor and Council formed the 
Supreme Court within the colony, except in the case of Massachusetts, 
where an appeal lay to the General Court. 

Owing to the practically sovereign powers granted in the charters, the 
English government soon experienced difficulty in controlling the colonies. 
The executive was always the channel through which attempts were made 
to regulate their affiiirs. The Privy Council had charge of colonial mat- 
ters, which were transacted through standing committees appointed from 
time to time with full power to investigate and take cognizance of all busi- 
ness relating to the colonies. It was the desire of the home government to 
set up a general executive officer or Governor in Chief over all the colonies. 
But this policy originated long before the Restoration, not after it, as is 
frequently supposed. 

Though there was no thought of separation of powers in the charters, 
distinct steps were made in that direction during this period. The freemen 
claimed the law-making and taxing powers as their special province. It is 
to this period that must be referred the origin of the wrangling disputes 
between the two branches of government about the limits of their powers. 
Though the assemblies became a permanent and important element of the 
governments, it was only in Massachusetts that the executive was reduced 
to a subordinate position. 



Robert Goodloe Harper (1765-1825). By C. W. Som- 

MERVILLE. 

* - -»«d before tbe Historical and Political Science Asaociation.) 

-- »Mit his family early moved 





Washington and Adams. He ably defended the Jay treaty at a time when 
the country was wild with excitement. There was ulk of impeaching 
Washington. Hamilton was attacked by a mob that would not listen to his 
explanation of the advantages of the Jay treaty. Against the encroadi- 
ments of France Mr. Harper's voice was constantly heard. His pamphlet 
entitled "Observations on the Dispute with France," wns published in 
both America and in England, translated into Portuguese, and attracted 
much attention. As chairman of the Ways and Means Committee, Mr. ^^ 
Harper did efficient service. Retiring from Congress he married th< 
daughter of Charles Carroll of Carrollton, and settled in Baltimore, wh 
he soon took a leading place at the Bar. He was engaged in the first th 
impeachment trials under our Constitution. His eloquent defence of Jud 
Chase gave Harper a national repoUtion. In 1816 he represented Mary^ 
land in the United States Senate, but resigned before the expiration of hi 
term and became a candidate for the Vice-Pre«idency. 

During the remainder of his life. General Harper took a very active pa 
in the work of the American Colonization Society, of which he was for aom*- 
years a vice-president The West African country of Liberia and its chi 
town, ** Monrovia," were named by him, while the town of " Harper" 
bears his name. In 1819-20 General Harper travelled in Europe where 
met with distingiiished recognition. His life in Baltimore was marked 
an active interest in the general welfare of the city. He took a promin 
part in its establishment of the first water-works, in the organization of 
Exchange, and in the Chesapeake and Ohio Canal schemes which preced^^^,} 
the building of the Baltimore and Ohio Railroad. In the defence of Bal ^^^. 
more in 1814, Harper played a gallant part, and was shortly afterwap-NiiJi 
made Major General of the Maryland troops. In this capadty he took p^^^ 
in the laying of the comer-stone of the Washington and Battle Moname^z^ti 
and in the reception of I^fayette by the city. 




The Know Nothing Party in Maryland. By L. P. 

SCHMECKEBIER. 

(Abstract of a paper read before the Historical and Political Science Aaaoeiatiftii.; 

The Know Nothing party was one of the most unique political wganio- 
tions which ever appeared in American politics. With its prooeediufi 
shrouded in secrecy, it first made its power felt by the victories whicfa ft 
won in the local election*;. In its early days no call for a meeting was eier 
published, or if it was, it was by means of a cabalistic notice, the metoinf 
of which was known to the initiated. Meetings were generally called bj 
means of bits of paper stuck upon fences or scattered over the street The 
members professed profound ignorance (xmceming the p^rty, and in tliii 
way it obtained its popular sobriquet of " Know Nothing." The object of 
the party was to secure a longer term of residence for immigrants befoie 
naturalization, and to oppose tl\e Roman Catholic Church. 

The party first made its appearance in Maryland either in the fall of 
1852 or the spring of 1853. It spread rapidly, and in a short time had ex- 
tended all over the State. Not until 1854 did it put forth any candiditei 
In that year it nominated and elected its candidate for Mayor of Baltimoff 
and also a majority in both branches of the City Council. With 1854 eodf 
the secret organization of the party, and afier this time it adopted the cum 
political methods. Again in 1855, aAer an exciting cam|iaign, the Kn 
Nothings were successful. 

The Presidential campaign of 1856 was more exciting than any w) 
had preceded it. The chief interest was centered in Baltimore, wherf 
Presidential canvas was carried on concurrently with the manicipal 
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BBof the Know Nothing party in Maryland was due to:— (1). 
teased immigration and the active participation of the new- 
tlitioB. (2). The efforts of the Catholics to obtain a division of 
:hool fund in favor of sectarian schools ; the visit of a Papal 
the ultramontane position taken by some Catholic journals, 
iddle course taken by the parly on the slavery question ; and 
1 popularity of Millard Fillmore. (4). The disappearance of 
irty, and dissatisfaction in the ranks of the Democratic party, 
aeral political unrest of the period. 

of the year 1856 sharply divides the history of the party, 
is date principles are entirely lost sight of in the struggle for 
Democratic party offered no effective resbtance, and elections 
i by fraud and intimidation. Four years longer did the party 
imore, and not until the control of the police was taken away 
ayor and put in the hands of the State authorities did the 
le Know Nothings come to an end. 



atroduction of Slavery into North America. 

^ALLAQH. 

»f a paper read twfore the Historical and Political Sdeoce Association.) 

hould be viewed with especial reference to its institutional 
In the fact of development it is similar to other social instiiu- 
as the OomitcUuSf ClierUelOf etc. It originated in essential 
of capacity or opportunity between individuab or sets of 
Dependence results chiefly from considerations of race, religion, 
' political condition imposed by birth, educiition or conquest, 
ciety. Incident rights and duties become fixed by law or cus- 
s differing in degree at various times and places according to 
ions. Ancient and modem slavery are thus logically if not 
connected. In its use as an organized form of dependent labor, 
esents a stage in progressive social and industrial develop >ment 
y related with other forms of labor, such as English villanage, 
Bssalage, American and French colonial servitude and modern 
so-called free labor. The status slavery in North America 
I a native development as it was in Africa, the Spanish colonies, 
;re. Both in the case of Indians and negroes it passed first 
t stage of servitude limited in time in most of the English 
not in all. This was certainly true of Virginia, Maryland, 
id, Pennsylvania, Georgia, iN'orth Carolina, and South Carolina, 
ered from servitude chiefly in the perpetuity of the loss of 
i civil liberty. Both the servant and the slave had a limited 
Q the other civil rights of personal security and private property, 
he creation either of local customary and statute law or of that 
eign community in Europe. In Dutch New York the doctrines 
law of Holland were applied to recognize slavery. '1 he African 
iras an incident of the era of discovery that marked the transi- 
liaeval into modern times. Portugal through an accident of 
cial expansion opened the slave trade in 1442. Spain by right 
enslaved the heathen Indian in her American colonies and for 
asons substituted for him the heathen negro. Civilized Europe 
1 the trade. Commercial and political rivalry between England, 
Holland introduced the negro into the English colonies. A 
'cantile company brought in 161G the first negro servant to the 
ith deliberate commercial design. First Dutch then English 
panish commerce introduced in 1G19 twenty negroes into Vir- 
hers into the Bermudas. Traffic of this occasional kind brought 
^ the first quarter of the century. These negroes were not slaves, 
ding the probable intent of the importers As captives of 
could not by the law of nations be treated as slaves. English 
aw must fix their status. They were viewed as colony or public 
^he hands of government officials, a status similar to that of the 
its of Virginia and Bermudas. Personal ownership of the right 
vices was first settled by court decisions in Bermudas in 1623 
inia in 1625. Their legal condition was similar to that of white 
legislation applying to servitude included negroes up to 1661 
i up to 1670 in Virginia, when perpetual servitude was recog- 
tute. Statutory recognition of slavery by the colonies appears 
wing order: Massachusetts in 1641, Connecticut in 1650, Vir- 



ginia in 1661, Maryland in 1663, New York and New Jersey in 1664, South 
Carolina in 1682, Pennsylvania in 1700, North Carolina in 1715, and Georgia 
in 1755. The definition of full status by the addition of incidents demanded 
by social, economic, and political reasons was gradual, continuing throagh 
the eighteenth century in the North and until the second half of the nine- 
teenth century in the South. All the colonies by duties tried to restrict 
the undue importation of slaves forced by England. Moral responsibility 
for the growth of an institution is not to be placed upon one age or nation. 
Generations of Portuguese, Spanish, Dutch, English, and American colonists 
each had their part in the development of slavery in America. The idea 
of slavery was an institutional legacy of the ancient to the modem world. 



European Blue Laws. By J. M. Vincent. 

(Abetract of a paper read before the Historical and Political Science Auociation.) 

Strict laws for the conduct of the private citizen were not a monopoly of 
the Puritan fathers. Regulations for clothing, eating, drinking and hsunday 
observance were found all over Europe during the same period in both 
Catholic and Protestant countries. In fact sumptuary laws were common 
during the middle ages and the reformers merely continued the old method 
of dealing with the problems of society. It was a general political maxim 
that authorities should regulate even the small particulars of life and 
manners. 

In France as early as 1294 the clothing of the various ranks was estab- 
lished by law. No common citizen might wear fur, jewels, or gold. The 
noble who had 6,000 pounds a year might have four robes a year but no 
more; their ladies only a single gown. Common citizens who had 2,000 
pounds a year might use cloth costing twelve and a half sous a yard. 
Persons with less incomes could only spend ten sous a yard. In Zurich in 
1370 women must not wear cloth trimmed with goods of another color. 
The opening of the dress at the neck must leave at least two inches on the 
shoulders. The girdle must not cost more than five poimds and shoes most 
not extend in points beyond the foot Trousers for men must not be made 
in stripes and both legs must be of the same color. These are sample r^u- 
lations from the middle ages. 

The reformation introduced greater sobriety but laws still seemed to be 
necessary. Much of the severity is laid at Calvin's door, but other com- 
munities were nearly as strict as Geneva. Zurich and Berne may be cited as 
examples among German speaking peoples. The significant fact is that 
inquitdtorial laws continued to be enacted for nearly three centuries, and 
are foiind in operation as late or even later than the Blue Laws of the 
American colonies. 

Examples of post-reformation rules may be cited from the laws of Ziirich 
of 1628. Every person in the city, unless hindered by good reason, must 
be in church before the last bell rang and remain to the close of the service. 
Children must not remain on the street at night after the ''bed bell" rang. 
Not only were taverns and club houses closely regulated, but citizens must 
drink according to rule. The afternoon drink must not begin before five and 
must stop at six. Ciuests must not stop at other taverns on the way home 
and when in their own houses no further drinks or *' night caps" were 
allowed. The drinking of brandy or strong spirits was altogether forbidden 
before noon, except to strangers in the city. Guests at weddings and 
funerals were limited in number by law. 

Similar strict regulations were in use in Berne in 1688. The garments 
forbidden to men and women were given by name. Silk, laces, and gold 
ornaments were to be used in greatest moderation. Ladies might not give 
a certain kind of reception. Wedding gifts are prescribed with the greatest 
exactitude. Dancing and masquerades were forbidden, and as for sleigh- 
riding, young women were forbidden to ride out with men unless it be their 
father; and young men must get their cutters out of the streets by nightfall. 
Visiting among such young people was improper, except for blood relations 
and those engaged to be married. 

Laws in France were very strict under Louis XIV, for be desired to 
regulate everything in his kingdom. He enacted sumptuary laws for 
clothing sixteen times but finally gave it up. Fashion was too much for 
him. Sumptuary laws are found in Switzerland as late as 1755 and 
1785, showing that the attempt to govern dress and private conduct had not 
yet been given up. In 1785 the smoking of tobacco in the streets or public 
places of Zurich was subject to fine or imprisonment 
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TEACHERS' LECTURES AT THE JOHNS HOPKINS 

UNIVERSITY, 1898-99. 

In response to a request for lectures especially adapted to the needs of 
Baltimore teachers, the Johns Hopkins University oflers, during the 
current academic reason, two class courses of instruction : 

(1) An Historical Series of 20 lectures, partly on Education, partly 
on England and America. 

(2) A Scientific Series of 20 lectures on (1) Physical Geography and 
(2) Geology. 

The Historical Course began on Friday evening, November 4, at 8 
o'clock, and will continue on suocessive Fridays. 

The Scientific Course began on Saturday, November 5, at 9.30 a. m., and 
will continue on successive Saturdays. 

Bibliographies and printed outlines of each course will be furnished 
without expense to the hearers. Each lecture will be preceded by a review 
of the previous lecture. Questions for written answers, which may be sent 
to the lecturer by those who are so inclined, will be given out from time to 
time, or printed in the syllabus, for the purpose of stimulating study at 
home. A written examination will be set at the end of each course, and the 
papers submitted will be returned with corrections or suggestions. 

A fee of $3 is required by the University for the privilege of attend- 
ing either the Scientific or the Historical Course of 20 lectures. For 
attendance, together with class work and final written examination, a fee 
of $5 is charged. A general ticket of admission must be shown at the 
door of the lecture room. Attendance will be reported at each lecture. A 
simple certificate combining attendance, class work, and final examination 
will be issued to those persons who successfully complete either course. 

H. 6. Adams, Professor of History, Chairman. \ 

Joseph S. Ames, Professor of Physics. >- CbmmiOee. 

William B. Clark, Professor of Geology. J 

The Historical Series began with a course of ten lectures on the 
Higher Education of the People, as follows: — 

1. Introduclion, By J. W. Martin : Educational Work in London. 

2. V r By H. B. Adams : Summer Meeting of Teachers at 

Chester, England. 



3. 

4. 

6. 1 
6. 

7. 



8. 
9. 

10. 
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University Extension and a Cam- 
bridge Summer Meeting. 

Summer Meetings for Teachers in 
Edinburgh and Paris. 

Public Schools in Germany. 

Popular Education in Scotland 
and England. 

Schools and Universities in the 
Middle Ages. 

Greek and Roman Education. 

Hebrew and Early Christian Edu- 
cation. 

Chinese and Japanese- American 
Education. 



A statement of the Scientific Series is made in Circular 187 (Novem- 
ber, 1898). Most of the lectures will be given by Dr. W. B. Shattuck. 
The following is a syllabus of the course: — 

November 5, Atmosphere; 12, Rain ; 19, Rivers in general. 

December 3, Classification of Rivers; 10, Life history of Niagara; 17, 
Lakes. 

January 7, Oceans; 14, Ice in general; 21, Glaciers; 28, Organisms. 

February 4, Volcanoes; 11, Mountain Building and Uplift in general; 
18, Distribution ; 25, Paleontology. 

March 4, Precambrian; 11, Paleozoic; 18, Mesozoic; 25, Tertiary. 

April 4, Quartemary ; 15, History. 



Dr. Clifford Allbutt, Regius Professor of Medicine in the Univerbity 
of Cambridge, gave an address on " Medicine of the Nineteenth Century," 
before the Johns Hopkins Medical School, at the opening of the sixth 
session, October 17. 

Professor Brooks delivered a lecture on *' Louis Agassiz and George 
Jmjktieijf' October 24. During December he will deliver his course on 
|^BM(0aiidalioii8 of Zoology,'' at Columbia University. 



President Oilman delivered an address on '* Books and Poll 
Princeton, October 22, and repeated it, in part, in McCoy Hall, Oct 

Under the auspices of the American Committee for promoting t 
parative Study of Religion, the fourth course of lectures will t 
during the session 1898-99, before the co-operating institutions, by I 
Professor Karl Budde, D. D., of the University of Strassbur^ 
subject is *' The Religion of Israel from the Earliest Times to the 
These lectures will be given in McCoy Hall at 5 o'clock, beginning ] 
December 5, and continuing daily until December 12, with the e: 
of Tuesday, December 6, and Sunday, December 11. 



Hopkins Scholarships. 

Hopkins Scholarships for the year have recently been awarded 

To Graduate Students: 

Honorary, 

W. S. Drewry, of North Carolina. W. S. Mykb«, of North Carol 

Ordinary. 

H. Campbell, of Virginia. P. L. Groome, of North Cm 

H. V. Canter, of Virginia. R. W. Hatwood, of North Ca 

J. M. Douglas, of North Carolina. 

To Undergraduates from Maryland : 

Ordinary, 



J. G. Machen, 

R. B. Morse, 

L. M. Hollander, 



J. E. Tyler, 
L. C. Spencer. 



The Class of 1893 at Williams CoUes^e has established, in memo 
late Dr. P. S. Conant, a prize in Natural History of twenty-five 
This is to be used by the winner of the prize in payment of ti 
the Marine Laboratory at Wood's Holl. 



The Johns Hopkins University Musical Association will give it 
series of entertainments during the coming winter, and the i 
announcement has been published : 

The Musical Association, formed at the Johns Hopkins Unive 
year, will provide four evening entertainments, during the preaen 
in McCoy Hall. Three of these will be devoted to Chamber Mns 
the direction of Mr. W. Edward Heimendahl, and on one of the 
Professor Ames will give a scientific exhibition of Modern Acoost 

Members who desire to oontinne their subscriptions, and personf 
to join the Association, are requested to send their aubscriptioc 
Registrar of the University. 

The annual dues are one dollar. Only persons enrolled in the 
of the University, and their wives, are eligible to membership. T 
her of members is limited to two hundred and fifty. Each will i 
Member's Ticket, admitting to all entertainments. Members ma 
in addition. Cards of Invitation — one dollar for the course — whicb 
given to friends. 

The first concert will be given Saturday, December 10, at eight 



PUBLIC MEETINGS AND SOCIAL ASSEMBLI 

Recently held in the University Buildings : 

Opening reception of the Young Men's Christian Association of 
vermty, in Levering Hall, October 3. 

Annual meeting of the Baltimore Society of the Archaeological 
of America, in the Donovan Room, followed by an illustrate 
on the Acropolis of Athens by Dr. Mitchell Carroll, in McC 
November 10. 

Annual public meeting of the Charity Organization Society of B 
in McCoy Hall, November 10, when addresses were made 
Carroll D. Wright, U. S. Commissioner of Labor, and Ed 
Devine, Ph. D., General Secretary of the New York Charity C 
tion Society. 

Second annual meeting of the Maryland Conference of Chari 
Correction, McCoy and Levering Halls, November 29 and SO. 



Bbcbiibkb, 1898.] 
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PROCEEDINGS OF SOCIETIES. 

Mank IS, 1896.— One hundred and aizty-flfth regular meeting. Forty members were 



Funn read : 
On the Derelopment of VlBions of Heaven and Hell, with especial Reference to Eng- 
land, by EL J. Bbckbr. 
A Letter of Esarhaddon, by C. Johnston. 

April 22. — One hundred and sixtyndxth r^(ular meeting. Thirty-two members present 
Buersread: 

Eaphemiatic liturgical Appendixes in the Book of Isiaiah, by K. J. Gbimm. 

The Rhythmic Aooeni of Proper Names in Anglo-Saxon Versification, by J. W. 
Bbioht. 

Ma^ 20. — One hundred and sixty-eeyenth regular meeting. Thirty-one members were 

preeent. 
Papers read: 
uerodotua in the Renascence, by D. A. Penick. 

The French PrqMsition 4 in Expressions of Modality and in Expressions of Appur- 
tenance, by R. H. Wilson. 
October 21.— One hundred and sixty-eighth regular meeting. Forty-two members were 



FSupera read: 
Xbe Attic Orators and the Athenian Family, by C. A. Savaqb. 
The Myth of PurflraTas and Urra^l, by M. Bloom fibld. 

JVbvember 18.— One hundred and sixty-ninth regular meeting. Forty-three members 

weiv present. 
X^Kpers read : 

.Ajistotle and Greek Sculpture, by M. Cabboll. 

Explanation of an Assyrian Crux Interpretum, by C. Johnston. 

^^mtforleal and I\>HHeal Science AMaoeiation, 

Jf4areh 18. 

The Know-Nothing Party in Maryland, First Part, by L. F. Schmeckbbibb. 

Knapp's " Feudal and Modem Japan, ''^ by W. T. Thoh. 

BaH^ «' aty of the CaUphs," by J. R. Ewino. 

Basin's ** Italians of To-day," by D. E. Motlby. 

^cCrady's ** History of South Carolina under Proprietary GoTemment," by W. W. 

Bbandbb. 
Hamilton's " Colonial Mobile," by C. C. Wbavbb. 

.A^rU 1. 
^Tbe American City and Quasi-Public Works, by J. H. Hollandeb. 
11. C. Adams on **A Decade of Federal Railway Legislation," by C. H. Bbough. 
Frtodenwald on "Jews in the Continental Congress," by W. S. Mybbs. 
Thatcher's " Europe in the Middle Ages " by W. S. Dbkwby. 
Cobb's "Story of the Palatines," by R. Gabbbtt. 

Trent's ' Southern Statesmen of the Old Regime," by G. L. P. Radcufvb. 
Sddmore's "Jaya: The Garden of the East,'' by St. G. L. Sioussat. 

^j»rii 22. 

_ UKobert Ooodloe Harper, by C. W. Sommbbvillk. 

War Revenue Bill, by T. S. Adams. 

How Maine became a State, by L. F. Schmeckbbibb. 

Rowland's "Charles Carroll of Carroilton," by W. W. Bbandbb. 

Canadian Archires. by D. E. Motley. 

Boaae's " Modem English Biography," by C. Snavbly. 

Fraser's " Pansanias/' by C. W. Painb. 

Batael's "History of Mankind," by J. R. Ewino. 

Jfove-7. 

ibe George Junior Republic, by Dr. W. I. Hull, of Swarthmore College. 

Willoaghby's " Worklngmen's Insurance," by G. E. Bahnbtt. 

OIney on " International Isolation of the United States," by C. W. Sommbbvillb. 

Wallas on " The Life of Francis Place," by E. J. Bknton. 

The Encyclopaedia of Social Reform, by J. F. Schunck. 

Atkinson's " Cambridge," by C. C. Weaver. 

Chesapeake and Ohio uuaal, by G. W. Wabd, of Western Maryland College. 

The Dulanys of Maryland, by St. G. L. Sioussat. 

The Monroe Doctrine, by J. H. Latan^ . 

Lerasseur on " I/Ouyrier AmMoain " by C. W. Paink. 

Waring on " Street Cleaning and iu ElTects," by W. S. Myers. 

Wllliams' *' Made In Germany," by H. Campbell. 

Pobedonostseff, l^ W. W. Bbandbb. 

Methods of Historical Study In Secondary Schools, by H. B. Adams. 

Butler on " The Meaning of Education," by L. F. Schmeckbbibb. 

Dewey on " The Primary-Education FeUch," by G. E. Babnett. 

Bameand's " Origines et Progrte de I'Education en Amftrique," by C. W. Sommeb- 

VILLX. 

Student Life In the Sixteenth Century, by J. M. Vincent. 

Harris on " The Psychological Foundations of EducaUon," by T. S. Adams. 

The Know-Nothlng Party In Maryland, Second Part, 1867-1860, by L. F. Scumbckb- 



Historical Work in Misslsaippl, by Dr. F. L. Riley, of the Uniyersity of Mississippi. 
The Growth of Southern Literature since 1870, by Dr. C. A. Smith, of the Uniyersity 

of Louisiana. 
Academic Study of Public Aid, Charities and Correction, by J. R. Bbackbtt. 
Student COopeiatlon In Organised Charity, by B. W. Abnold, Jr. 

Ms6er 21. 

The Construction of Maps, by E. B. Matthews. 
Highways In Maryland, >y St. G. L. Sioussat. 
Higher Education In Kentucky, by A. F. Lewis. 

heember^. 

The Public Debt of Baltimore, by J. H. Hollander. 

Godkln's *' Unforeseen Tendendes of Democracy," by T. S. Adams. 

Hart on "The Historical Opportunity In America," by L. F. Schmeckebibr. 

Woolsey's "America's Foreign Policy," by C. W. Sommbbvillb. 

Busch's "Bismarck," by cTc. Wbavbb. 

KtUuraiiata' ruid Ciub. 

dceatbar 16, 1897. 

Notes on the Botany of Jamaica, by A. Fbkdholm. 

Notes on Abnormal Snake Embryos, by V. A. Rbnouf. 



January 17, 1898. 
San Jose Scale, by E. W. Bebobb. 
Carrying of young by a Lamellibrancb, by G. A. Dbkw. 
Hairs Springs Algae, by D. S. Johnson. 
Young Sparrow Hawks, by B. W. Babtov. 

Febrttary 8, 1888. 
Regeneration in Cordylophora, by Geo. Levevbe. 
Curious leayes of Leguminosae, by A. Fbbdholm. 

April 19, 1898. 
Illustrated Remarks on Jamaica, by M. T. Sudlbb. 
Netting Wild Pigeons in Virginia, by B. W. Babton. 

May 10, 1898. 
Hydra EggB, by E. A. Andrews. 

October 11, 1898. 
A Colony of Polyzoans, by A. M. Reese. 
Habito of Crayfish, by C. E. Watebs. 
Habits of Ants, by E. W. Bbbokb. 
Plants found on Ballast Heaps, by C. C. Plitt. 
City Water Sediment, by E. A. Andbews. 
Officers were elected as follows : G. A. Dbew, President : H. McR Knoweb, Viee- 

President] W. C. Cokeb, Secretary] M. T. Sudleb, Chailrman Zooloffical SeeHon; 

D. S. Johnson, Chairman Botanical Section. 

Toung Men'a ChriaHan AaaoeiaHan, 

October 3.— Opening Reception in Levering Hall to all members of the Uniyersity. 

October 8.— First session of Professor Adams' Bible class for the Comparatlye Study 
of the Apostolic Church and the Growth of Modem Missions. 

October 18.— J. W. Basobb was elected first Vice-President, and J. F. Mbyeb a mem- 
ber of the Executiye Council. 



GEOLOGICAL EXCURSIONS FOR THE AUTUMN OF 1898. 

The members of the Geological Department have made excaraions into 
the country around Baltimore during the autumn as follows: 

October 8. Round Bay and Winchester. Special features: Cretaceous 

and £k>cene deposits, river erosion, ponded and drowned 
rivers, ripple marks, wind erosion, lignite. 

15. Bodkin Point and Gibson Island. Special features: Lower 
and Upi»er Cretaceous and Pleistocene deposits, lignite, 
fossil swamps, bar-building. 

29. Loch Raven. Special features: Archean rocks, Lafajette 
and Pleistocene deposits, gorge-cutting, lake deposits, 
superimposed river, decayed crystalline rocks. 
November 5. Green Spring Valley. Special features : Quartz schist and 

stretched tourmaline. 

12. Jones' Falls and Stony Run. Special features : river erosion. 

19. School House Hill. Special features: Patapsco and Arundel 
formations, plant and animal remains. 
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No. 6, completing Volume III of the Joubnal of Experimentai* 
Medicine, is now ready. It contains the following papers : 

HoBN, A. O. On a Form of Degeneration of Striated Muscle met with in the Uvula. 

Plates XUI-L, 549 

Hkktobn, Ludvig. The Fate of the Qiant Cells which Form in the Absorption of 

Coagulated Blood Serum in the Anterior Chamber of the Rabbit's Eye. Plate LI, 078 
WoRCSSTBR, W. L. Regeneration of Nerve Fibres in the Central Nervous System. 

PiateUI. 579 

Williams, Hbrbbrt U. Experimental Fat Necrosis: The Action of Pancreatic 

Tissue upon Subcutaneous Adipose Tissue. Plate LIU, - - - - - 685 
Labtioau, Auoust Jbrom b a Contribution to the Study of the Pathogenesis of the 

Bacillus Pyocyaneus, with Special Reference to its Relation to an Epidemic of 

Dysentery, --------------- 6M( 

Mallory, F. B. a Histological Study of Typhoid Fever. Plates LIV-LXI, - - 611 
HiBBARD, Cleom M., and Wuitb, Franklin W. The Leuoocytoeis of Laoor and 

the Puerperium, -------r------ 689 

Smith, Thkobald. One of the Conditions under which Discontinuous Sterilisation 

may be Ineffective, ------------- 647 

HiGoiNs. Charles H. Notes upon an Epidemic of Fowl Cholera and upon the Copi- 

parative Production of Ada by Allied Bacteria. .--.-•-651 
Wbavbr, Grobob El. Diffiise Sarcoma of the Cerebral and Spinal Pia Mater, - - 669 

The Journal qf Experimental Medicine is issued bi-monthly. A volume contains at least 
six hundred pages, with many plates and figures. Subscription $5.00 per volume. 

Papers for publication may be sent to the editor, Dr. William H. Welch, 935 St Paul 
Street, Baltimore, or to any one of the associate editors. Other communications should 
be addressed to Mr. N. Murray, Johns Hopkins University, Baltimore, Md. 

CONTENTS. 

PAGB. 

Enumeration of Classes, ---.-------.- 21-28 

James Joseph Sylvester, --------------29 

Notes from the Seminary of History and Politics, ------ 80, 81 

Courses of Lectures for Baltimore Teachers, --------82 

Current Notes, ---------------82 

Proceedings of Societies, -------------88 

Geological Excursions, -------------88 

Journal of Experimental Medicine, -.--------88 

Schedule of Hours for Lectures, etc., ----------84 



TAf Joku Hapkim UnkertUy Oireulara are issued numUUy. Tkey are prinUd by Metara, JOHN MUBPHY A CO,, No, U West Bakimore Street, 
AtftMrtpiJoiu 11.00 a year, may be addreeaed to THE JOHNS HOPKINS PRESS, Baltimore; aintfle eofnM wiUbeeeiUby maa/orimeenU etuA. 
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Incidentally it became necessary to prove beyond doubt that these depres- 
sions are not due to scarcity of money and cannot be cured by financial 
legislation. The rationale of the latter argument is so illustrative of Mr. 
Wells' habits of inductive reasoning that it will justify a short notice. 

The first chapter is devoted to a precise description of the depressions 
which are to be accounted for. The author then proceeds to show that 
these depressions have been accompanied by an extraordinary multiplication 
of food, clothing, fuel, machinery, railroads and modes of communication. 
The great majority of commodities have been * multiplied with unexampled 
rapidity and offered for sale at prices unprecedented for cheapness.' Such 
are the undisputed facts of the case^; what is the explanation ? 

Several popular explanations, t. g.y over-production, falling prices, etc., 
are then examined and shown to be merely difierent presentations of the 
phenomenon under investigation, not the causes of the phenomenon. The 
number of explanations is then narrowed down to two : scarcity of money 
and improvement in the conditions of production. Of these, the latter is 
declared to be the true explanation. 

With a mastery of detail and an insight into diverse industrial interests 
that IB marvellous, Mr. Wells took up the proof seriatim^ showing the 
precise changes which permit more goods to be manufactured now than 
formerly with the same amount of labor and capital. The phenomenon 
which the bimetallists claim can only be accounted for by postulating a 
scarcity of money, is fully explained by the march of invention. The 
patient investigation is Darwinian in its thoroughness. We must not look 
for complicated theory or long-spun deduction: the facts are the book. 
The theory, like the plot of a good novel, can be described in a few words, 
though this does not mean that keen logical insight is wanting. On the 
contrary, Mr. Wells demonstrates his logical power by a single chapter on 
Indian produce, etc., in which he goes to the heart of the currency problem. 
If scarcity of money is the cause of falling prices, all goods would be 
affected. The influence of contraction, wrote Mr. Wells, '* would have 
been all-pervasive, synchronous, irresistible and constant as the influence 
of gravitation.*' If then there are certain classes of prices which have 
not been affected, and these refer to those goods whose conditions of pro- 
duction have not improved in the interval under consideration, it is con- 
clusive proof that scarcity of currency is not the explanation desired. In 
the chapter mentioned above, such a group of prices is shown to exist 

Mr. Wells' economic career began with his paper on "Our Burden and 
Our Strength," which led to his appointment as Chairman of the National 
Revenue Commission. Taxation was thus the first economic subject with 
which he was occupied, and the publication of his " Principles of Taxation," 
still going on in The Popular Science Monthly, shows that this was the last 
subject with which his mind was busied. In the two other subjects noted, 
Mr. Wells appears as an advocate, a powerful pleader for the economic 
philosophy to which he had been converted. But in the '* Principles of 
Taxation " he appears as the constructive scientist with an original system 
of his own. When we consider the tangled confusion of the subject of 
finance, in connection with the abilities and opportunities which Mr. Wells 
possessed, we must be struck with the peculiar un timeliness of the advent 
of the malady which prevented the perfection, and possibly the completion, 
of this system of taxation. If order was not wrought from the chaos, our 
scientific faith is at least strengthened by Mr. Wells' trust in the existence 
of such an order. I know of no more hopeful note in the recent literature 
of economics, than that which Mr. Wells sounded with almost passionate 
reiterance throughout these papers, in behalf of the acienct of finance. 
These are strange and welcome words from one who was always practical. 
' Are these assumptions of economists that there is no science of taxation 
and no general laws regulating its exercise and effects — assumptions gen- 
erally concurred in by jurists and popular sentiment — correct? If they 
are, then there are no principles of taxation to discuss, and a consideration 
of the subject must be limited mainly to a recital of the world's experiments 
and experiences and an exposition of legislative enactments and court 
decisions. To admit their correctness, furthermore, is equivalent to con- 
fessing that human knowledge, in at least one department, has reached its 
extreme limit and that a class of transactions which, more than almost any 
other, are determinate of the distribution of wealth, the forms in which 
industry shall be exerted and the sphere of personal liberty, are best 
directed by accident or caprice." 

The positive system of taxation which Mr. Wells would have proposed, 
is suggested rather than described, in the papers already published in the 



Popular Science Monthly. Until now the treatment has been mail 
torical and critical. As these papers have never been formally revi< 
this Conference, it would seem proper to note here a few of the 
principles established. 

In the first place Mr. Welb has performed a public service in empl 
a thought which prominent authorities seem striving hard to forgi 
that, whatever the advantages of the faculty theory of taxation, it 
recognized in our highest courts, and inconsistent with American dem 
The faculty theory may be correct, and socialism may be the ideal t 
which we should strive ; but the two go together, and if one is dan 
the other is also dangerous. We are teaching a dubious lesson w 
lead a large mass of the people to expect the services of the stat 
furnished gratuitously. It is a matter of congratulation to find Mr 
deploring, to use his own words, " the almost universal disaasociatioi 
minds of the masses between the payment of taxes and the benefit 
.fitabie return consequent upon such payment.'* 

Mr. Wells has also done good work in protesting against what 1 
the *' Monarchical" theory of taxation, the theory that taxation is inh 
evil, and that our best plan is to pluck the goose — as Colbert put il 
to get the maximum amount of feathers with the minimum am* 
squawk. This doctrine has found much recognition in our courts i 
had an immense influence. Mr. Wells cites one case in which f 
decided that the evidence of a witness could not be debarred mei 
cause he had been found guilty of perjury in making out his tax lii 

His antipathy to protective duties, income taxes, and progressive t 
in general, is too well known to require any comment. The most disi 
principle of his system relates to immaterial wealth, securities, ev 
of indebtedness, etc., which he dbtingui>hes from property as shado 
substance. Taxation, he claimed, should be upon things ; not upon 
and not upon the shadows of things. In accordance with his vi 
offered the following definition of property, which is, I think, i 
*' Property, at least for the purpose of taxation, is always a physio 
ality, with inhering rights or titles, the product solely of labor, 
always measured in respect to value and for exchange by labor; 
Wells is thus a positive advocate of the Labor theory of value, and 
take occasion here to point out, that his money argument in the " 
Economic Changes " is valid only on the assumption of the validity 
Labor Standard. 

Kemembering that he believed in the diffusion of taxation and k 
in mind the few principles which I have noted, it is easy to see the 
towards which his reasoning tends. That result had been enunciatec 
back as 1874. "The general conclusion," he then wrote, ''to wh 
investigation seems to lead is, that the rational principle of taxatic 
tax but comparatively few articles, namely : visible, tangible propei 
fixed signs of property — for in this way only can taxes be assessed eqv 
uniformly and economically — and then leave them to diffuse, adji 
apportion themselves by the inflexible laws of trade and political eooi 

The manner of Mr. Wells' introduction to economics is well knowD 
interest was first kindled by a living question : the capabilities of 
taxation. He may or may not have studied political economy at Wi 
but however this may be he has always been regarded — and righib 
practical economist. More than any other writer, perhaps, he und 
the actual industrial conditions of the country, and derived his theoi 
the immense mass of detail which He knew so intimately and handle 
such mastery. His work is marked by a maximum quantity of pre 
unit of theory ; and this statement will, perhaps, sum up as briefl 
possible the predominant characteristic of his scientific style. 

As a public administrator Mr. Wells was marked by unflinching c 
and unfailing, enthusiastic industry ; as a pamphleteer his work wa 
acterized by unusual literary and persuasive power ; as a scientific eooi 
he will be remembered for his encouragement and utilization of § 
mental statistical publications, for his exaltation of fact without depre 
of theory, for his consistent devotion to the doctrine of industrial an 
merdal liberty. 

Mr. L. F. ScHMKCKEBiEB, FcUow in History, spoke of "The 
Services of David A. Wells," as follows: 

Mr. Wells first came prominently into public notice in 1864, in 
year he wrote an essay, entitled " Our Burden and Our Strength," 
resources and debt-paying abilities of the United States. Mr. W( 
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at this time reading in Troj, New York, and the eesaj was first read at a 
Hterary and social dub in that dtj. It was at first privately printed, and 
was then poblished by the Loyal Pnblication Sodety of New York ; and it 
became one of the most noted publications of the war period, having a 
circalation in ezcefls of two hundred thousand copies, and being translated 
into Flendi and German. The essay came at a time when confidence in 
the gOTemment was at a very low ebb. The greenback was quoted in gold 
at leas than half its face value, and the United States bonds had sunk nearly 
as low. The prospect of further issues of paper and of enormous loans, 
and the apprehension of a crushing burden of taxation, threatened to dose 
all aonxoee of funds to the government and to force it into hopeless bank- 
mpt^. It was at this crisis that Mr. Wells undertook to show why the 
jiation's credit was still unimpaired and why the national economy was not 
«o]y able to make good the losses already suffered, but also to be further 
4nwn apon without injury. 

This little work made a great impression on President Lincoln, and in 

Janoary, 1865, he sent for Mr. Wells to come to Washington, to confer 

with him and Mr. Fessenden, the Secretary of the Treasury, as to the best 

means of dealing with the debt and the great mass of taxation that the 

Imiden of the war had entailed on the country. In March, 1865, Mr. Wells 

WIS appointed on the National Revenue Commission together with Stephen 

Calwell, of Pennsylvania, and S. 8. Hayes, of Illinois, Mr. Wells being 

diairman. The object of the Commission was to inquire into and report 

on the subject of the best and most effectual way of raising by taxation such 

levenue as was necessary to supply the wants of the government. The 

CommiHrion travelled from dty to city, and in January, 1866, it presented 

ill iDvestigations to Congress in a valuable and voluminous report, which 

wiB sobseqaently made the basis of the later modifications in the customs 

•nd the excise. 

For the first time a full and exact statement was made of the curious 
and complex system of internal and customs taxation which had grown up 
during the war. During the last six months we have experienced some of 
the inconveniences of taxation for war purposes, but it is hard to realize 
the extent of excise taxation at the end of the Civil War. Taxation was, 
aiMr. Wells said, on the Donnybrook Fair prindple of " whenever you see 
• hetd hit it ; whenever you see a commodity, tax it.*' Mr. Wells estimated 
that the government collected between 8 and 15 per cent, on every finished 
podocL Diffuseness was the all-pervading evil of the system, and the 
ConiniMion recommended "the abolition or speedy reduction of all taxes 
vhidi tend to check development, and the retention of all those which, 
lib the income tax, fall chiefly upon realized wealth." The report further 
ttnigned the appointment of incapable and dishonest ofiicials, and em- 
fhidied the futility of ever hoping for an effident and economical admin- 
Irtntion of the system while this method continued. It also contained 
nbshle reports on sugars, tea, coffee, cotton, spices, proprietary articles, 
petroleom, fermented liquors and distilled spirits as sources of revenue, 
vifli estimates of the amount of revenue which the Treasury might expect 
If taxation on them at various rates was continued. Congress, however, 
took no direct action on these recommendations ; but within three years of 
the ckMe of the war the most important of them had been substantially 
idopted, and the most discriminating and oppressive taxes repealed. 

At the next session of Congress the office of Special Commissioner of 
Befenne was created, and Mr. Wdls was appointed to this office in recog- 
nition of his valnable services as Chairman of the National Revenue Com • 
■iirion. He at once applied himself with great energy to the task of 
iMQOitnicting and reforming the revenue system. His first report was 
Bade in December, 1806. A great deal of valuable statistical material was 
I^Mnted in this report in addition to his analysis of the revenue duties. 
Oeeof the most important recommeodations was that the tax of two dollars 
tgiUon on distilled spirits should be reduced to fifty cents. Not until the 
iBrioo of 1867-68, however, did Congress make this reduction, and the 
ivnit was one of the most remarkable in all fiscal experience. The total 
toQections rose from eighteen million dollars in the last year of the two 
doDar tax to forty-five million in the first year of the fifty cent tax, and 
%-five million in the second year. 

Id 1867 Mr. Wells drew up a bill for the revision of the tariff, which 

neeifed the hearty endorsement of Secretary McCulloch. Duties on raw 

■Henab were redaoed and a careful rearrangement was made all along 

Ai line. The Senate passed the bill by a vote of 27 to 10. In the House 

U wm moMiBry to nispeod the rules to put the bill on its passage, and the 



motion to do this was defeated by a vote of 106 to 64, a two-third vote 
being necessary. 

In the same year Congress instructed the Secretary of the Treasury to 
present at the next session a draft of a new tariff. The task of preparing 
this bill was turned over to Mr. Wells, as Spedal Conmiissioner, and he 
visited Europe under a government commission for the purpose of studying 
industry in Great Britain and on the Continent. Up to this time Mr. Wells 
had been an ardent advocate of the policy of protection. But his investi- 
gations in Europe completely changed his views, and led Mr. Wells to an 
abandonment of his original position, and to his adoption of the belief 
that free trade, made subordinate to revenue, and tentatively entered upon, 
was the best policy for the country. It is characteristic of the man, that 
while he rejected his old protection ideas, yet he realized that free trade 
must be made subservient to the great fiscal demands upon the government, 
and also that it must proceed by a gradual process, and that the entire 
protection fabric could not be swept away at one blow. These views were 
embodied in his report for 1869, and attracted great attention, both in the 
United States and in Europe. One of the first acts of M. Wolowski, the 
French Minister of Finance, after the conclusion of the Franco -Prussian 
war, was to order the translation and official publication of Mr. Wells' 
report as Special Commissioner of Revenue for 1869. 

In 1870 Mr. Wells retired from his office of Special Commieisioner of 
Revenue. All the important revenue reforms that were adopted by Con- 
gress down to 1870 originated with Mr. Wells. These reforms included the 
redrafting of the entire system of internal revenue laws, the reduction and 
final abolition of the cotton tax and taxes on manufactures and crude 
petroleum ; the creation of supervisory districts ; and the application of 
stamps for the collection of taxes on tobacco, fermented liquors, and dis- 
tilled spirits. Mr. Wells also created the Bureau of Statistics, and to the 
head of this Bureau he called General Francis A. Walker, the assistant 
editor of the Springfield Republican. 

On the retirement of Mr. Wells from the office of Special Commissioner, 
in July, 1870, a large number of members of both Houses of Congress 
united in a letter to Mr. Wells, of which the following is an extract: *'The 
undersigned, members of the 41st Congress, who have been cognizant of 
your labor an Special Commissioner of Revenue, take the occasion of your 
retirement from public duties to express to you their appreciation of the 
work you have accomplished, and the great ability with which you have 
discharged the duties of your office. How much soever they may perhaps 
have differed with you touching the matter of your conclusions on par- 
ticular points, they desire, nevertheless, to bear testimony to the great 
value of your work, and to the honesty and the faithful and untiring zeal 
which have characterized your whole public career.'' This letter was 
headed by such Republicans as Sumner, Blaine, Banks, and Edmunds, and 
such Democrats as Bayard, Thurman, and Randall. 

President Garfield, then a member of the House of Representatives, on 
July 13, 1868, spoke as follows concerning Mr. Wells: ''Into the finandal 
chaos resulting from the war Mr. Wells threw the whole weight of a strong, 
clear mind, guided by an honest heart, and during the last three years he has 
done more, in my judgment, to bring order out of chaos than any one man 
in the United States. He has furnished us what we most needed — classified 
knowledge of the subjects of financial legislation." 

Hugh McCulloch, in his autobiography, also paid the following tribute 
to Mr. Welb: "There are few of my official acts," he says, "that I look 
upon with more satisfaction than the appointment of David A. Wells to be 
a Revenue Commissioner. ... All the reports which were made by Mr. 
Wells exhibited the most careful, painstaking and intelligent investigation. 
In clearness and accuracy of statement, and in logical form they have not 
been surpassed on either side of the Atlantic." 

When it became known that Mr. Wells was to retire from his office at 
Washington, Governor Hoffman, of New York, offered him the chairman- 
ship of the New York State Tax Commission which had been authorized 
for investigating the subject of local taxation. The other members of this 
commission were Edwin Dodge and George W. Cuyler. The commission 
made a most thorough investigation and submitted two reports, together 
with a code of laws relating to assessment and taxation. 

The most important recommendations were that the listing system and the 
oath which accompanies it should not be used, because of its demoralizing 
influence, and that intangible personal property should be exempted from 
taxation, as simply a sign of existing visible property. The commission 
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farther reoommended a unique experiment in American taxation in 
that the oocopier of every boilding need as a dwelling or for any other 
porpoee shoold be taxed, whether the occupier be owner or tenant, on a 
yaluation of three times the rental value of the premises occupied. None 
of the recommendations of the commission were adopted. 

In 1885 Mr. Wells made a trip to Mexico for health and recreation, 
and as a result there appeared in the Popular Science Monthly a series of 
articles entitled, "A Study of Mexico," which were afterwards amplified 
and republished in book form, in a little volume of about two hundred 
pages, Mr. Wells has presented, in an attractive and readable form, the 
social, ecoiK>mic and political conditions, and the general aspect of Mexico 
and its relations with the United States. He has done in a small way for 
our sister republic on the South what- Mr. Bryoe has done for our own 
ooontry. Concerning this work, M. Romero, the Mexican minister to the 
United States, wrote Mr. Wells as follows: "Although I differ with you 
on several points, and in respect to some of your conclusions, it is sur- 
prising to me how well you have understood the condition of Mexico and 
its difficult problems, especially so far as its relations to the United States 
are concerned." Rev. George B. Hyde, one of the leading and oldest 
missionaries of the Methodist Episcopal Church in Mexico, spoke of the 
"Study" as being the only work *Hhat has not either looked with eyes 
that saw a paradise or a desert." 

Mr. Wells was also successful as a railroad financier and manager, being 
one of the receivers of the Alabama and Chattanooga Railroad, and one of 
the reorganizers of the New York and Erie Railroad, and a member of the 
board of arbitrators of the associated railways of the United States. 

Such, in brief, were the main points of what we might call Mr. Wells' 
public work. Mr. Wells represented the noblest type of American citizen- 
ship. A scholarly, painstaking, and conscientious public oflicial ; fearless 
and honest) never pandering to prejudices, nor truckling to obtain the good 
will of others for selfish ends ; dignified and self-constrained even under 
abuse and calumny, he presents a type of character which should be an 
inspiration to those who are entrusted with solving the difficult problems of 
the present and the future. 

Brief remarks were also made by Dr. Sidney Shebwood and Dr. J. H. 
Hollander. J. H. H. 



THE ALBERT SHAW LECTURES IN AMERICAN 
DIPLOMATIC HISTORY, 1899. 

[Nora.— Dr. Albert Shaw, the founder of thlB course, receired his degree from this 
UniTeraitj in 1884, after a three years' graduate course in residence. After a few years' 
editorial connection with the MinntapolU IHfrune, he became the editor of the American 
Reniew f^Revitwi. From 1889 to 1892 he gave annually brief courses of lectures on social, 
eoODomic and municipal subjects to the students of historical and political science at the 
Johns Hopkins University. At one time while he was a graduate student in Baltimore, 
Albert Shaw developed a maiked interest in the subject of American Diplomatic History. 
That interest has endured, not only in the editorial columns of The Review of Revieun, 
bat has found academic expression in his recent provision for a course of graduate 
lectares at his Alma Mater for the years 1899 and 1900 in American Diplomatic History. 

For the current year John Holladat Latan^, Ph. D., (1893) was appointed "Albert 
Shaw Lecturer," and he has prepared for publication a course of ten lectures on *' The 
Diplomatic Relations of the United States and Spanish America." In January, 1899, Dr. 
Li^an6 gave to University students and Baltimore teachers in McCoy Hall three repre- 
sentative lectures: (1) The Spanish- American Revolt; (2) The part played by the 
United States and England in founding the Spanish-American Republics ; and (8) The 
Diplomacy of the United States in regard to Cuba. Two other lectures were announced 
on " The Proposed Interooeanic Canal " and *' The Monroe Doctrine," but these had to 
be omitted. The entire course will, however, be published as an extra volume in the Johns 
Hopkins University Studies. Dr. Latan6 has been called to the professorship of History 
in Bandolph-Maoon Woman's College, Lynchburg, Virginia, where he will repeat his 
oourte on Uie United States and Spanish America, of which a syllabus has been published ] 

The following is a brief abstract of the three lectures given in Baltimore 
on the basb of that syllabus. Dr. Latan^ traced the connection of the 
United States with our Spanbh American neighbors on the South, from the 
revolt on the mainland in the early part of the present century down to 
our recent intervention in Cuba. In the first lecture he discussed the colonial 
system of Spain, the attempted isolation of the colonies from all foreign 
influence, the restrictions on trade and commerce, and the arbitrary and 
oppressive character of the government of the Viceroys. He then described 
the nnsncoessful efforts of Miranda, the first South American patriot, to en- 
list the cooperation of the United States and Great Britain in the work 
of xeTolotionizing Spain's American possessions. These efforts, which were 



somewhat premature, extended over a period of twenty years (1790-1810). 
Finally, in 1810, in consequence of Napoleon's invasion of Spain and the 
complete paralysis of Spanish authority, the colonies drifted into revolt in 
spite of themselves and began the great struggle for independence which was 
accomplished under the leadership of Bolivar in the NorUi and of San Martiii 
in the South. 

In his second lecture, Dr. Latan^ described the part played by the United 
States and England in founding the Spanish American republics. The 
sympathies of the people of the United States were naturally called forth 
by the infant republics that were but imitating the example of the United 
States. The growth of British trade with the Spanish colonies daring the 
Napoleonic Wars gave England a distinct interest in the sncoeas of the 
movement When, therefore, the allied powers of Europe took steps to- 
wards intervention in South American affairs with a view to re-establishing 
Spanish authority, the United States and Great Britain found their interests 
for the first time in practical accord. Under these circumstaDcee^ Mr. 
Canning suggested a joint declaration, on the part of the two powers whoee 
interests were thus united, against the schemes of the Holy Allianoe. This 
suggestion was not adopted in form by the United States Government^ but 
was followed immediately by the enunciation in the President's Annual 
Message to Congress (1823) of the principle known sfl the Monroe Doctrine. 

The third lecture was devoted to a discussion of the Diplomacy of tht 
United States in regard to Cuba. The Cuban question was shown to be but 
the lost chapter in a long history. When the Spanish colonies oi 
the mainland revolted there seemed little reason to suppose that Cobi 
would long continue a dependency of Spain, and that it did so 000- 
tinue was due to the influence of the United States. When Mexico and 
Colombia were preparing to aid that island the United States porsnadad 
them to desist with the hope that Spain might be persuaded to reoognin 
their independence if she could get thereby a guaranty of Cuba. At a litter 
period, when Spain was still unable to defend Cuba and when British tod 
French designs were feared, the United States Government aasnred Bpm 
that if she would refrain from a voluntary cession of the island to aoj 
other power she might *' securely depend upon the military and naval re- 
sources of the United States to aid her in preserving or recoveriog it" 
Thus in the first half of the century the United States assumed certain n- 
sponsibilities in regard to Cuba, which led in the second half to the 
grradual but inevitable evolution of a policy of intervention in the afliin 
of that island. 



SPANISH-AMERICAN RELATIONS. 

[Abstract of a course of lectures by Dr. Jjlmbs M. Callahah.] 

A course of lectures treating especially of Spanish-American relatiooi 
and the American policy around the Gulf of Mexico waa given to grid- 
uate students in the historical department in November and December t^ 
Dr. James Mortok Callahan. The part played by Cnba in AmeriMn 
history, and the American policy of expansion were the prominent featoM 
of the course. 

Cuba was a point of departure for early Spanish expeditions for ezplo^ 
ation, settlement and intervention in America, a stopping place for tresson 
ships, a resort for buccaneers, an objective point in the international mn 
between the European powers that had colonies in the New World, and a 
place of trade for the American colonists until its capture by an Anglo* 
American force in 1762. In the American revolution it became a harbor 
for fleets, by which Spain r^ained the Floridas while she was seeking to 
limit the western boundary of the United States to the Appaladdans. For 
many years after the opening of the French Revolnticm its waters beoame 
a theatre of privateering ; and as a centre of Spanish rule from Cape Hon 
to Oregon, it was an aid to designs for limiting American progrsH and 
blockading American commerce on the Mississippi. Its destiny has bev 
a subject of frequent consideration since the day that Napoleon ignored 
the Pyrenees and obtained a deed to Spanish-America. During the Span- 
ish-American revolt, while it was a base for hostile expeditions againt 
Mexico and Colombia, with its people contemplating independenee^ iti 
slaves suspected of being on the eve of an insnrrection, and its shmvi it- 
fested by marauding pirates, its fate became doubly nncertain and attndtd 
the eyes of the nations. Its future was oonaidered in oonnecCioo with tki 
events which gave rise to the Monroe doctrine^ and at serend timi 
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Nifier propodtionB were made looking toward a guarantee to prevent the 
i from falling into the hands of any nation except Spain. For many 
\ after 1830 it was a aonroe of Anglo-American jealousies, and the con- 
Q of parties in Spain together with rumors of foreign designs caused 
Jnited States practically to guarantee the island to Spain by announc- 
hat force would be used if necessary to prevent its transfer to any other 
pean power. Its political significance was increased by the results of 
Ifexican war, and from 1848 until the sounding of the alarm gong of 
American civil war it was continually a subject of international nego- 
»n, and of disputes, which induced many (especially in the t^outh) to 
a policy of acquisition by the United States, fioth parties to the civil 
disdaimed any designs to acquire the island, even when the compli- 
ns which arose around the Gulf during that war several times suggested 
leed of a United States naval station in the West Indies. With the 
of that war there was no longer any inducement to cause any party to 
the annexation of the island in order to extend slavery, but President 
it» with an expressed desire to settle the race question at the South, 
onplated the annexation of San Domingo as a home to which freed- 
oonld emigrate. 

ter the civil war Cuba was almost continuously in a state of open or 
raved insurrection against its anomalous condition under Spanish rule, 
Europe recognised that the United States showed a remarkable patience 
forbearance with the constant inconveniences at her front door, which 
rendered more irritating by Spanish diplomatic delays and procras- 

iODB. 

le recent American intervention was but the logical conclusion of 
St a century of American history. Since the administration of JeflTer- 
he government at Washington has always manifested a great interest 
le welfare of Cuba, and, while opposing the intervention of other 
trs, and offering friendly mediation, has contemplated the possibility 
dgeocies which might arise to make American intervention a neces- 
»r a duty, 
le following is a list of the topics treated by Dr. Callahan : 

Anglo-Spanish relations around the Gulf before 1783. 

The struggle of a growing West against the Spanish attempt to 
cade the mouth of the Mississippi. 

The Florida question, and Cuba's relation to it. 

The Spanish-American revolt^ and Anglo-American relations. Cuba 
nes *^ the Turkey of transatlantic politics." 

International jealousies in Cuba and Texas, and the result of the 
with Mexico. 

" Manifest destiny," and American opposition to circumscription. 

Foreign policy of the Pierce administration. Negotiations to obtain 
I — by the purse if possible. 

Territorial policy of the Buchanan administration. 

Influence of American disunion and reunion upon international 

i<X)8. 

. Origin and development of the American policy of intervention 
uba. 

Review of American territorial and colonial policy. 



JAMES BLAIR (Z65&.Z743). 

Mtraot of a paper read before the Southern History Conference and in the Hiatorical 
\>litioal Sdenoe ABsodation, by D. E. Motlbt.] 

jnea Blair was bom in Scotland in 1 656 and was graduated from £din- 
h University with the degree of Master of Arts in 1673. For several 
I he was rector of Cranston Parish. He then went to England in the 
r part of the reign of Charles II., where he attracted the attention of 
Ik>mpton, Bishop of London, who persuaded him to come to Virginia 
i»onary. He sailed to Virginia in 1685, and in the same year became 
ster at Henrico City, where he remained till 1694, when he moved to 
Bstown and took charge of the parish there. In 17 10, he became rector 
raton Church at Williamsburg and remained its parish minister till his 
li in 1743. Four volumes of his sermons were published in 1722. 
r are among the oldest works in the field of American religious 
fttore. 

1689, Dr. filair was appointed Commissary in Virginia by the Bishop 
ondmi, being the fint Commissary sent to that colony. The Comnussary 



exercised nearly all the functions of a Bishop except ordination and the 
probating of wills. Dr. Blur continued in the office of a Commissary until 
his death. He disciplined the clergy, looked after their education and 
endeavored to supply vacant parishes with ministers, for it was a most 
difficult task to get good clergymen to come to the colony. When Dr. 
Blair was appointed Commissary there were fifty parishes in Virginia and 
only twenty-two preachers, but by 1733, there were only two vacant parishes 
in the colony. 

For fifty years. Dr. Blair was one of the most influential members of the 
Council of Virginia, and during part of this time, was its President. His 
educational work was most important When he came to Virginia there 
were in that colony only '* one privately endowed public school and a few 
old field schools.'' Several attempts had been made to establish a college, 
hut, owing to the many obstacles to educational projects in those days of 
beginnings, the attempts failed. In trying to raise the standard of the 
ministry, Dr. Blair saw most clearly and felt most keenly the need of 
a college. Encouraged by Governor Nicholson and some of the clergy, 
he set himself to the task of founding a college. In 1691 he went to 
England, and obtained a charter. Then he returned to Vii^^nia and founded 
the College of William and Mary in 1693. By the charter and also by the 
act of the General Assembly of Virginia, Dr. Blair was made President of 
the College and this office he held till his death. For several years, owing 
to the lack of money and the contemptible factions ever present in the 
colony, the College was not much more than an ordinary school. But Dr. 
Blair persisted in the work with an indomitable will and by 1780 the 
College had grown to the size contemplated by the charter. Hie daasical 
and oriental languages, divinity and mathematics were now taught There 
were six professors. William and Mary College not ooly educated many 
of the most renowned men of Virginia, but also some of the greatest 
statesmen of the American Republic. William and Mary College is an 
historic and living monument to the memory of the Reverend James Blair. 



BALTIMORE AND MUNICIPAL REFORM. 

[Abstract of remarka before the Hiatorical and Political Aaaociatlon, January 36, 1899. 
B7 J. C Ballaoh.] 

Modem governmental reform in general, and particularly in America, 
has been structural rather than functional. This tendency may imply 
widespread pessimism as to the political uprightness of human nature, but 
it is logical and practical in proceeding from the known to the unknown 
and from the politically safe and attainable toward ideals. Organs of gov- 
ernment properly constructed are a valuable check upon the methods of " the 
machine.'' We are not governed by charters and codes but by men ihrough 
charters and codes and the capabilities of the instrument are important 
The new Baltimore Charter stands as the final step in a long series of 
organic reform which is essentially modem. Reform is a slow but sure 
evolution. From the municipal reforms of Stein in 1808, to the Kreisord- 
nung of 1872, Prussia has been evolving a new theory of her local govern- 
ment. Municipal reform in Great Britain, extends from 1835 to 1882, and 
1888, and in the United Sutes, from 1789 to the present day. The local 
liberties of France date from 1884. European reform has been mainly ex- 
ternal in cause and effect as respects the city. American reform is internal. 
While European cities are still under council government the most pio- 
gressive cities of the United States have gone over to the form of government 
by a responsible Mayor. Baltimore like most of our large cities has passed 
through all the stages of progress to this idea. Speaking generally for the 
United Stetes, there have been four of these stages in our reform history; 
(1) 1789-1822,— a revolt from colonial legislative and executive control to 
self-government by citizen representatives in council; (2) 1830-1856, — 
reform in a democratic direction to a responsible elective executive with a 
separation of the subordinated executive from legislative powers; (3) 1860- 
1871,— attempted protection of cities, by constitutional and statutory limita- 
tions upon their powers, from the ill effects of the combined commission 
and council system which supported boodle scandals and rings, and from 
the follies of special legislation; (4) 1871-1898,— concentration of power 
and responsibility in the executive, narrowing it to individual responsibility 
and restricting the interference of both city and state legislatures. Baltimore 
has made the transition with lees scandal than most other cities. Though 
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ring! exbted, nothing oomparable to the operations of Tweed, the Phila- 
delphia Gas Ring, or Boes Shepherd in Washington have been unearthed* 
The new Charter brings Baltimore, in common with Boston, Philadelphim 
and Qreater New York, into line with the Brooklyn idea. The plan of a 
responsible Mayor was first suggested by Chicago in 1875, and but for fear 
of a repetition of Tweed's methods the plan might have been known ss the 
Chicago idea. The charter movement in Baltimore was made possible by 
certain local conditions : ( I ) A political revolution in state and city car- 
ried by independents for reform. (2) *^ Litigation growing out of disputes 
between the Mayor and the City Council and the Mayor and the School 
Board based U(>on conflicting construction of our ancient dty charter/' (3) A 
greater Baltimore, twice the area of ten years ago with a growing popula- 
lioii now over half a million, for which the existing charter was nnsulted 
and antiquated. (4) The contagious experience of other progressive cities 
like New York. But the impelling force that created and focused public 
SMitinent was the press of Baltimore, especially the Baltimore Sun through 
its Isle city editor Mr. Dashiell. and to him and his staff great credit is due. 
FVmb Mi^ 10 to Nov. 26, 1897, strong pleas were made almost daily through 
Mtber the editorial or local columns of this paper, bringing to bear the 
best views and influence of representative citizens in the demand for a re- 
Tisied form of government. Thus resulted the ordinance for the appointment 
of a diarter commission, drafted by Mr. Thomas I. Elliott for the City 
Oouncil in September, which became a law on the 24th of November. 
Hie commission appointed on the following day was remarkable both for its 
work and its personnel. Small in number, the commission comprised only 
eight members as contrasted with eleven chosen in Philadelphia, and four- 
teen in New York for similar duties. The Baltimore commiwion was 
r epres e n tative, professionally, politically and socially, but it was in the 
highest sense non-partisan and practical. These men trained in public 
service, education, law and business with diverse talents, opinions and 
interests, serving without pay, as a labor of love, at once found themselves 
in substantial accord on the general principles of reform ; that municipal 
aflEairs should be separated as far as possible from state and national politics, 
that power and responsibility should be concentrated in the executive, that 
the city's finances should be protected from raid and fraud. Their work 
was both specialized and co-operative. They drew from the past experience 
of Baltimore, from prior suggestions for local reforms, from the recent ex- 
perience of progressive cities and the advice of their citizens as well as 
of Baltimoreans, and from the general theory of American municipal reform. 
The plan was to save what was good from the old system and to engraft 
upon it the best features proved practicable by modem experience. The 
paUic was taken into confidence and co operation was invited. No measure 
was adopted without unanimous consent. Some compromises were involved 
bat no great principle was wholly sacrificed. A few deficiencies and 
omissioDS have since appeared which may be remedied, but it is remarkable 
they were so few in the necessary haste of preparing the bill. Probably 
see is on record where the organic law of a great city has been recon- 
atmcled in so short a time. Four months to a day from the time the 
Mmyor signed the Charter ordinance the Governor of the State signed the 
Ckaiter act. (Nov. 24, 1897, and March 24, 1898.) The bill was drafted 
in all of its enentials in slightly more than two months. During its brief 
iiaj of three weeks in the legislature it was most skillfully managed by its 
spoDson, who were beforehand with the opposition there as previously in 
tlie case of the City Council, so that the bill never got definitely into 
politics to be serioosly mutilated. All told it cost nearly $250 less than the 
$5000 appropriated by the Council. Baltimore like Boston received her 
reform diarter from the hands of the legblature without any further test of 
popular approval than public sentiment expressed through the press, 
the validity of which is affirmed in the echo of general satisfaction. 
It now remains her higher duty to select clean men to put in operation this 
clean charier. No store-house can be so well built as to keep out all the 
'*rat8." The present movement fur good nominations equals, if not sur- 
pssnes, in importance charter reform, to which it is but a fitting sequel. 



THE TOCQUBVILLB MEDAL 
Bboulatiohb fob 1899-1900 

I. 

The Tocqueville gold medal is annually oflfered by the " XJnUm Fhmfaim 
de» Unweniih dPAmiriqtu" to that member of the Johns Hopkins Uni- 
versity, who shall have written the best essay on some subject illustrating 
any phase of French history, political or social, from 1815 to 1890, or a 
review of some important historical work published in France since 1890. 

II. 

The medal is given in honor of the illustrious Frenchman, Alexis da 
Tocqueville (1805-1859), author of the well-known historical aiid politied 
studies, " Ancien R^^e" and "Democratic en Am^que." 

III. 

Subjects like the following are recommended : (1) Origin of tHe Second 
Republic; (2) Evolution of France under the Third Republic; (3) Francs 
in Asia; (4) France in Africa; (5) France in Canada or Louisiana; (6) 
Fducation in France; (7) Characteristics of French Civilization; (8) The 
Services of a French Historian or Statesman, for example, Tocqueville, 
Guizot, Thiers, Lamartine, Gambetta, Taine, Levaaseur, Leroy-Beaalieo. 

IV. 

Such an elaborate essay as that required for a Doctor's dinertation is not 

expected, but rather an academic study of modem French history, polities 

economics, or social science. Absolutely new and original oontributioiii to 

French contemporary history can hardly be made in America, but the 

knowledge of the subject and of its recent literature can be encouraged tod 

promoted. 

V. 

The " Union Franfoise de» Uhivergith tTAmirique** is a patriotic Sodetf 

formed in Paris for the purpose of extending in this country an acqniint- 

ance, among college and university men, with French education tnd 

civilization. Among the members of this Society are Paul Bouiget, of the 

French Academy, the Duke de Noailles, the Viscount de Tocquevilk^ the 

Count de Rochambeau, and the Count Jacques de Pourtalds. Baron Piene 

de Coubertin is the President of this French Society, and, on its behil( 

ofiers the Tocqueville Medal as a peculiar and distinguished honor to the 

Johns Hopkins University. 

VI. 

Essays must be either printed, legibly written, or typewritten (on one 
side only of ordinary thesis-sized paper). Not less than 8,000 or more thn 
16,000 words are desired. Papers must be sent, in completed form, to the 
Registrar of the University before May 15, 1899, or before Februaiy 1, 190(1 

Vll. 

The Award will be made by authority of the Acadeniic Council either on 
Commencement Day, about the middle of June, or on Commemontion 
Day, the twenty-second of February. 

March, 1899. 



Of the Seventeenth Series (1899) of the Studdbb in Hibtobigil aip 
Political Science, Nos. 1-^3, HnroBT OF Statb BamOHV 
IN Mabtulnd by A. C. Bbtan is now ready. Price $1.00. Hie foUov- 
ing numbers are in press or in preparation for early issue. 

III-IV. History of the Know-Nothing Party in Maryland. BIjLF. 

SCHMECKEBIER. 

V. History of Slavery in North Carolina. By J. S. BinBiT. 

VI. History of Slavery in Virginia. By J. C. Baxulok. 

VII. The Labadist Colony in Maryland. By B. B. Jaxb. 

VIII. The Separatists of Zoar. By Qborob B. Lamdvl 

IX. Early Development of the Chesapeake and Ohio Canal Pnj^ 
By George W. Wabd. 

Other numbers will be annoimced from time to time. 
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TEACHERS' LECTURES AT THE JOHNS HOPKINS 

UNIVERSITY, Z898-99. 

Preliminary statements regardinfc the Teachers' Conrses, both Scientific 

fluid Historical, were made in the University Circulars^ Nos. 137 and 138. 

Soth coorses are now so far advanced, indeed so near completion, that it is 

possible to report results. A striking feature of the experiment was the 

large and regular attendance. There were in each course two grades of 

liearers : (1) Members of the " Class," who paid each a fee of $5, and who 

clo a certain amount of required reading and class work; and (2) simply 

attendants on lectures, who paid each an admission fee of $3. Of the first 

pade, or regular members, there are in the Historical Course 117 ; in the 

Scientific Course 111. Of the second grade there are 191 attendants on the 

lustorical lectures, and 115 attendants on the scientific lectures. The total 

number of hearers in Science are 226 ; the total in History, 308. Records 

of attendance were kept from week to week for the classes only. In spite 

of continued cold and inclement weather, the regular members of classes 

were almost invariably present. Every Friday night, at 8 o'clock, in 

McCoy Hall, and every Saturday morning, at 9.30, a large and attentive 

audience greeted the lecturer. 

I. The Historical Coubse. 

A spedal feature of the historical course was the written exercise required 
from week to week, in aniswer to printed or set questions connected with 
the pievious lecture. These exercises involved not merely an under- 
standing of the lecture, but, in some cases, a considerable amount of 
private reading. The questions, few in number, led to original inquiries 
in the Peabody and Pratt Libraries and to the exercise of independent 
judgment. The answers, which sometimes amounted to a series of short 
csttys on assigned themes, were always carefully scrutinized by the 
lecturer or his assistants, and were returned to the writers with the 
needed correc^ons or suggestions. The papers were marked in the same 
i;eneral or descriptive way as that now in vogue in the collegiate depart- 
ments of the University, and the results from week to week showed that by 
iu the greater number were ranked above the grade called '' good." From 
time to time the names of the five leading members of the Historico- 
Educational class were publicly mentioned by the lecturer. To encourage 
the best students, a prise was offered at the beginning of the above 
course. 

Another feature of the Teachers' Lectures was the illustration of the 
■ubject-matter by lantern-views. Instead of subordinating the lecture to 
mere sight-seeing or evening entertainment, the illustrations were usually 
given after the lecture and were always contributory to it. About 60 
minutee were allowed for the lecture and note-taking, with about 20 for 
the slides^ which furnished an instructive and pleasing variation of the 
Ifictore-theme. These object lessons were in all cases carefully selected by 
the lecturer and served a really pedagogical purpose. 

A third feature of the Historioo-Educational course was the systematic 
poblication of select bibliographies of good books on the themes suggested 
I7 the lecture-outlines, which were printed and taken home by the teachers 
from week to week, with the printed questions and topics for home study. 
This naturally led to considerable use of the library resources of Baltimore 
uid to the practical discovery that the available literature on educational 
Idstory is somewhat inadequate. There is manifest need of a good working 
library in this city for the investigation and promotion of educational 
intensti, primary, secondary, and higher. Many complaints were made by 
Baltimore teachers regarding the impossibility of obtaining access to the 
^ks recommended in the select bibliographies. 

A fourth and very noteworthy feature of the Teachers* Lectures was the 
Public interest in them shown by the teachers themselves, by university 
"Rodents, the public, the press, the Superintendent and Commissioners of the 
^tiblic Schools of Baltimore, many of whom were present from time to 
^Qie. Already requests have been made for the continuation and further 
^•▼elopment of these courses of public instruction, which tend to promote 
Mutual sympathy and understanding between the University and the City, 
^^ also between teachers, public, private, and academic. As a profession, 
^ teaching class is really one in spirit and, in Baltimore at the present 
^*^ all should unite in promoting the common cause of education. A 
ttidoate of the UniTenityi Dr. S. E. Forman, has been appointed Director 



of the Teachers' Institutes of the State of Maryland and, after conducting 
sessions in various counties of Maryland, gave, March 10, a helpful 
lecture on " Learning to Teach,'' in the Historico-Educational course of 
the University. 

Besides the lectures on Educational History mentioned in the December 
Ciretdar, 1898, two historical lectures were given by Dr. William Cunning- 
ham, of Trinity College, Cambridge, on (1) *' English Country Life in the 
Middle Ages" and (2) *' English Towns in the Middle Ages." A very in- 
teresting illustrated talk on "The Land of Shakespeare" was given by 
Albert H. Smyth, Professor of Englbh, Central High School, Philadelphia, 
who received his Bachelor's degree at the Johns Hopkins University. Two 
other graduates of this institution. Dr. Guy Carleton Lee and Dr. Bernard 
C. Steiner, both now teachers in the historical department, contributed 
each a course of four lectures. That of Dr. Lee was upon the general 
subject of ''The English Beginniugs of American Institutions," with the 
following specific subjects: (1) First English Settlement in America; 
(2) English and Colonial Churches; (3) English Law and Government; 
(4) The Conflict of England and France in America. Dr. Steiner's four 
lectures on "American History" will be concluded on the 14th of April. 
His special themes are: (1) American Geography and American History; 
(2) Causes of the American Revolution ; (3) The Adoption of the Federal 
Constitution ; (4) The War of 1812. 

In addition to these lectures, which formed part of the regular Historioo- 
Educational course, the following special courses were offered, without extra 
charge, to the Public School Teachers holding tickets to the Historical 
Section: (1) Eight lectures, in January and February, by Dr. James 
Schouler, on ''The Industrial History of the United States;" (2) Five 
lectures on ''The Diplomatic Relations of the United States and Spanish- 
America " (reported in this number of the University Oxculars. See p. 38), 
by Dr. John H. Latan^, Professor of History in Randolph-Macon Woman's 
College, and "Albert Shaw Lecturer" in this University for 1899. These 
two special courses were given respectively in the Donovan Room and 
McCoy Hall on alternate days at 5 p. m. The attendance, although grati- 
fying, showed that the 5 o'clock hour is not so convenient for public school 
teachers as an evening appointment at eight o'clock. 

In connection with the regular Historico-Educational Course, one of two 
recommended text-books was required, either Compayr^'s "History of 
Pedagogy" or Painter's "History of Education." This private reading, 
together with the substance of the educational lectures, will constitute the 
basis of the proposed written examination at the end of. the course. In 
addition to this work, and the various written exercises, a more elaborate 
essay is required upon some special subject suggested by the lectures, either 
historical or educational. Prizes in books will be offered for the best three 
essays. A simple certificate has been prepared for those members of the 
class whose final examination, required essay, written exercises, and attend- 
ance are pronounced satisfactory by the examiner. 

H. B. A. 

II. The Scikntipio Coubse. 

The teachers attending the Scientific Course are concentrating their atten- 
tion, during the present year, on studies in Geology and Physical Geography. 
In this course four lines of instruction are followed. These are first, the 
lectures ; second, essay writing ; third, the journal club ; and fourth, field 
excursions. 

The lectures are delivered on Saturday mornings at 9.30 in McCoy hall 
and are scheduled so as to cover systematically a large range of topics in 
Dynamical, Physiographical and Historical Geology and Physical Geog- 
raphy. The following is a synopsis of the lecture course : November 5, 
The Atmosphere; 12, Rain; 19, Rivers in General; December 3, Classifi- 
cation of Rivers; 10, The Life History of Niagara and the Development 
of the Great Lakes; 17, Lakes; January 7, Ice in General; 14, Glaciers; 
21, Geological Work of Organisms; 28, Oceans; February 4, Volcanoes; 
11, Mountains and Continents; 18, Geographic Distribution of Organisms; 
25, Paleontology; March 4, Precambrian Time; 11, Cambrian and Silurian 
Time; 18, Devonian, Carboniferous and Permian Time; 25, Mesozoic 
Time; April 8, Tertiary Time; 16, Quaternary Time. The subject matter 
of these lectures has been treated so as to convey a comprehensive idea of 
the various forces at work on the earth's surface and within its mass, as well 
as to give a broad outlook over the history of the earth as a whole. 
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From time to time eesaTS have been asBiipied, on special topics discussed 
in tlie leotores, in order that the instructor may follow more carefully the 
progress of those participating in this exercise. These essays are carefully 
examined in detail and corrections and suggestions made wherever necessary. 

References and bibliographies, which have been printed and circulated, 
have both aided the teachers in preparing their essays and served as a 
goide for those who desire to read some of the leading works on geology 
and geography. 

The journal dub has been held Tuesday afternoons throughout the months 
of December, January, February and March. The teachers who have taken 
part in this exercise have reviewed papers on geological and geographical 
subjects which are published in the various scientific periodicals. During 
the four winter months a large number of books and papers have been 
reviewed and discussed in the club and the desire of keeping abreast of the 
current literature has thus been cultivated. 

Numerous geological excursions, into the region about Baltimore, have 
been planned and will begin as soon as the weather permits. The object 
of these excursions is to point out in the field many of the phenomena 
which have been discussed in the lectures. Explanations will be given in 
the field and the teachers are expected to provide themselves with hammers 
and notebooks in order to collect specimens and record observations. Many 
of the teachers will in this way be placed in a position to conduct small 
excursions of school children into the country on pleasant holiday after- 
noons and point out to them the meaning of the objects with which 
every-day-oontact has made them familiar. 

A longer excursion is projected to Niagara Falls which will take place 
as soon as the schools close in the summer. This excursion will take the 
form of a scientific expedition and many points of interest other than 
Niagara will be visited. 

Professor William B. Clark has exercised general direction over the 
course, while the instruction has been given by Dr. George B. Shattuck. 
Mr. Bailey Willis, of the United States Qeological Survey, delivered 
a most instructive lecture on ''Mountains and Continents." 

G. B. 8. 



DSOREB OF DOCTOB OF PhIIX)60PHY. 

In response to an inquiry respecting the amount of time actually spent 
in the Johns Hopkins University by candidates for the degree of Doctor 
of Philoeophy, the following statistics have been prepared, respecting those 
who received the degree in 1898. Statistics for previous years would 
probably differ immaterially. 

The degree was conferred in 1898 upon 36 candidates. 

Nineteen (19) had resided here but 3 years. All of these had been out 
of college 4 years or more, numy of them having devoted at least 1 year 
to graduate work elsewhere. 

One (1) had resided here Z\ years; six (6), 4 years; three (3), 5 years; 
one (1), 5} years; two (2), 6 years; one (1), 7 years (interruptedly). 

Three (3) had resided here only 2 years ; but all of these had spent 1 
year or more in graduate study elsewhere, and only one (1) had been out 
of college less than 4 years. 



WSHRHANB MSMORIIX LbCTUBEBHIP. 

A lectureship to treat of German literature, history and art has been 
instituted in this University by the generosity of Mr. J. B. Noel Wyatt, of 
Baltimore, who thus commemorates the name of his friend, the late Mr. 
William Henry Wehrhane. 

The first course of lectures on this foundation was given by KuNO 
FRiOfCKX^ Ph. D., Professor of German Literature in Harvard University, 
and author of '* Social Forces in German Literature," *' Glimpses of Mod- 
em German Culture," etc. 

The subject was "Certain Phases of Flemish and German Religious 
Fainting of the Fifteenth and Sixteenth Centuries." 

The special subjects treated were : — 

The Ghent Altar of the Brothers van Eyck ; — Rogier van der Weyden ; 
— Hans Memlinc; — Masters of the Rhenish, Franconian, and Swabian 
Schools; — Durer's Biblical Illustrations; — Holbein's Dance of Death. 



THE TWENTY-THIRD COMMEMORATION DAY. 

The annual commemoration day of the University was observed on Wed- 
nesday, February 22, 1899. 

The public exercises were held in McCoy Hall at eleven o'clock, llie 
trustees and faculty, accompanied by their guests and escorted by the sto- 
dents, entered the hall in procession headed by the President of the Uni- 
versity and the Governor of the State. 

The prayer was ofiered by the Rev. J. Houston Eodeston, 8. T. D^ of 
Baltimore. 

An address on the History and Prospects of the Johns Hopkins Unive^ 
sity — commemorating the twenty-fifth anniversary of the first meeting of 
the Trustees after the death of the Founder — was delivered by Presideot 
Gilman. 

The degree of Doctor of Philosophy was conferred upon the following 
persons: 

James Rees Ewing, of Granville, O., A. B., Ohio Wesleyan Univenitjr, 
1890. His subjects of study were History, Politics, and History of Philoao- 
phy. His dissertation is entitled '* The Public Services of Jacob Dolson Cox, 
of Ohio." The referees on the dissertation were Professors Adams ind 
Vincent. 

George Philip Krapp, of New York aty, A. B., Wittenberg CoUege, 1891 
His subjects were Fnglish, French, and German, and hia dissertatioD ii 
entitled '* The L^;end of St Patrick's Purgatory, with a text of the VisioD 
of William Staunton." The dissertation was referred to Professors Bright 
and Browne, and Dr. F. M. Warren. 

Walter Alexander Montgomery, of Raleigh, N. C, A. B., Johns Hopkiu 
University, 1892, whose subjects were Greek, Latin, and Sanskrit Hii 
dissertation, which was referred to Professors Gildersleeve and Spieker, ii 
entitled '* Dio Chrysoetom as a Homeric Critic." 

Mervin Tubman Sudler, of Westover, Md., S. B., Maryland AgriooltinBl 
College, 1894. His studies were Zoology, Physiology, and Botany. Hii 
dissertation is entitled " The Development of the Summer-^ggs of Penilii 
?", and was referred to Professors Brooks and Andrewi. 

The degree of Bachelor of Arts was conferred opon the following candiditei; 
Albert Charles Diefienbach, of Baltimore. 
Leonard Eeene Hirshberg, of Baltimore. 
Powhatan Johnson Wooldridge, of Louisville, Ky. 

Two portraits presented to the University were unveiled : the one, of 
Professor Remsen, by R. G. Hardie, the gift of a number of Proter 
Remsen's associates, friends, and pupils ; the other, of Professor Syhsiter, 
by Harper Pennington, from an anonymous donor. The formal pioeBti- 
tions were made by Dr. Gilpin and Professor Newcomb respectively. 

Announcement was made that the Tumhnll lecturer next year wooU 
be Dr. H. S. Chamberlain, the biographer of Wagner — ^his sabjeot being 
''Wagner as a Poet" It was also announced that Professor pMibeo,of 
Berlin, would deliver a series of lectures on education. 

Music was rendered during the exercises by an orchestra, conducted bj 
Mr. Edwin L. Turnbull, of the dass of 1893, and by the University Glee 
Club conducted by Mr. K. Jungbluth, Jr. 

A meeting of the Alumni Association was held in the morning in MeOoj 
Hall. Officers were elected as follows : — 

President, Paul J. Dashiell, A. B., '87, and Ph. D., '91; Secretary, A. J. 
Shriver, A. B., '91 ; Treasurer, Henry Oliver Thompson, A. B., '87; Exeeo- 
tive Committee, J. S. Ames, A. B., '86, and Ph. D., '90, A. R. L. Dohoe, 
A. B., '86, and Ph. D., '89. W. S. Hillee, A. B., '89, J. L. G. Lee, A E, 'SS, 
and T. Fitzgerald, Jr., A. B., '98. 

The annual alumni dinner was held at Hotel RenneiC in the efniog' 
Addresses were made by President Gilman, Rev. M. D. Baboock, IMsflor 
William Osier, Professor H. R Adams, and others. 



Levering Lsctubbb. 



The course of lectures before the Yoong Men's Christian Asncistioi 
of the University, annually provided by Mr. Eogene Levering, i«* 
delivered this year by the Rev. William N. Clarke, D. D., Piotaoref 
Christian Theology in Colgate University. His sabjeot was "Three Gifti 
of Christ: The Christian People; the Christian Doctrine; the Ghrilliii 
Power." The lectures were given in Leyering HaU, Mansk 16, 17, SIL 
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PROCEEDINGS OF SOCIETIES. 

44,46. 

•ui A99oeiation, 

16, 1896.— One handred and seTentieth regular meeting. Tblrtf-siz members 
present 

ad: 

Atire Go^JunctiTe Relations, by R. H. Wilson. 

unt of Poitou and the Count of Toulouse,— an Incident in the Poema de 

in Gonzalez, by C. C Mardbm. 

!0, 1899.— One handred and ssTenty-lirst regular meeting. Thirty-four mem- 
rere present. 

ad: 

storical Development of the Types of the First Person Plural ImperatiTO in 

tan, by W. Kurbelvbtbr. 

rysostom as a Homeric Critic, by W. A. Momtgombry. 

17. — One hundred and seventy-second regular meeting. Fifty-two members 
present. 

d: 

(logical Comments on Esekiel, by P. Haupt. 

I and PoiUieal Science Asmoeiation, 

17, 1898. 

'e of Commissary James Blair, William and Mary College, by D. E. Motlbt. 
>n in Maryland, by T. S. Adams. 
literature on tne Philippine Islands, by W. 8. Mtbbs. 
m*8 "Spain in History ,^'^ by W. 8. Dbbwby. 
OS on "Anglo-Saxon Superiority/' by Robbrt Gabbbtt. 
rs' '• Modern Europe," by W. T. Thom. 

1. 

blic Services of Jacob Dolson Cox, by J. R. Ewimo. 

*' History of Education in New Hampshire," by E. T. Dickebson. 

shoda Question, by C. W. Son m brvillb. 

Jberty and Free Soil Parties in the North-west," by O. J. Mabston. 

History of Education in Louisiana," by D. E. Motlbt. 
' " Life of Napoleon III.," by G. L. P. Radcliffb. 

•15. 

irdal Prospects of the Philippines, by O. J. Mabston. 

licy in the Philippines, by £. T. Dickbkson. 

n's " Modem Political Institutions," by St. G. L. Sioussat. 

>n on the " Historical Methods of Froude and Freeman," by R. D. Millbb. 

*• Recollections of the Civil War," by J. W. R. Sumwalt. 

t*8 Government of Federal Territories in Europe," by H. Cavpbbll. 

•• Control of the Tropics," by C. C. Wbavbb. 

12, 1899. 

ry in Virginia," by J. C. Ballaoh. 

*' Rise and Growth of American Politics," by J. N. Atkinson. 

** Empire and Papacy " by J. R. EwiNO. 

on *' The Newspaper Press," by W. S. Mybbs. 

26. 

•w Charter of Baltimore, by R. D. Millbb. 

ss of Munldpai Reform in Baltimore, by J. C. Ballaoh. 

(ion of the ^ew Charter, by Doctors Subrwood, Vincbnt, 

:.andbb. 

" American History as told by Contemporaries," by W. S. Dbbwry. 

• Cuba and Porto Rico," by W. E. Martin. 

*B •' Constitutional History," by J. C. Tyleb. 

17. 

nks of England. France. Germany, and the United Stipes, by H. Campbell. 

y of Forty Families in Baltimore, ov B. W. Abnold. 

kkI's " History of the Presidency," by V. A. Rbnouf. 

" History of the Netherlands," by P. L. Gboomb. 

f a Hopkins Graduates' Club, by H. B. Adams. 

f of Colonial Highways, by St. G. L. Sioussat. 

e's " Personal Recollections of A. Lincoln and the Civil War," by C. E. 

IINORR. 

oun's " Nicaragua Canal," by V. A. Rbnouf. 

IS' " With Kitchener to Khartum," by W. S. Mybbs. 

irorth's "South America," by W. J. Booob. 

s "Cuba," by C. Snavbly. 

Middle America Peopled from Asia," by W. T. Tuom. 



Willouohby, and 



fBLIC MEETINGS AND SOCIAL ASSEMBLIES 

eld in the University buildings : 

by the Johns Hopkins Musical Association, in McCoy Hall, December 10 and 
7 14, and a lecture by Professor Ames on Acoustics, February 11. 
' dances, in McCoy Hall, December 23, January 7 and 21, February 4. 
meetings of the Baltimore Folk-I>ore Society, in the Donovan Room, Decem* 
January 27, February 24. 



or Simon Nbwgomb, LL. D., F. K. S., Professor of Mathematics . 
onomy, is giving conferences on selected topics in the field of 
itics and PhyHics. They are open to advanced students of the 
ty, and are addressed to those whose previous studies in scientific 
nay interest them in the broad aspects of mathematical and astro- 
investigations, 
ecial subjects are: — 

velopment of the scientific habit of thought. Historic retrospect 
ginnings of modem Science, and of the habit of accurate thinking 
ouing; — The fundamental concepts of Physics as they cluster 
he question of actio in dtslam ; — The concepts of transcendental 
r; — The teaching of elementary Mathematics; — Recent advances 
eal Astronomy; — The functions of Government in advancing 



Professor W. E. Brooks's lectures on ''The Foundations of Zoology," 
given here last Spring and later at Columbia University, have just been 
issued as a volume of the Columbia University Biological Series by the 
Macmillan Company, of New York. 



Professor F. M. Wabbsn (Ph. D., J. H. U., 1887), of Adelbert College^ 
gave a course of eight lectures on *' Realism and Naturalism in French 
Literature," January 24 to February 9, in the Donovan Room. 



Professor J amis Schouleb gave eight lectures on the ** Industrial His- 
tory of the United States," in the Donovan Room, January 23 to Febru- 
ary 16. 

A. Mitchell Carroll (Ph. D., J. H. U.^ 1893), gave a course of twelve 
lectures on Classical Archaeology, October 13 to I>ecember 15. He also 
gave a course on the same subject in the Peabody Institute during the 
months of January and February. 



The Fourth Series of American Lectures on the History of Religions was 
given here December 5-12, by Professor Kabl Budde, D. D., of the Uni- 
versity of Strassburg. The course consisted of six lectures and was devoted 
to "The Religion of Israel from the Farliesi Times to the Exile." 



At the annual meeting for 1898 of the American Academy of Arts and 
Sciences, the Rumford Medal of the Academy was awarded to Professor 
James £. Keeler(A. B., J. H. U., 1881), now Director of the Lick Obser- 
vatory, in recognition of his application of the spectroscope to astronomical 
problems, and especially of his investigations of the proper motions of the 
nebulae and the physical constitution of the rings of the planet Saturn, 
by the use of the spectroscope. 

There was a public debate and prize contest in public speaking, by 
undergraduates, on the evening of Wednesday, March 15, 1899, in McCoy 
Hall. The classes of 1899 and 1900 engaged in a prize debate, and 
members of the class of 1901 contested for a prize for excellence in 
speaking. 



Enlargement of the American Chemical JournaL 



In consequence of the large amount of material sent in for publication, 
it is deemed necessary to increase the size and the number of issues of this 
Journal. It will hereafter appear monthly. Two volumes, of six numbers 
and of about five hundred pages each, will be issued yearly. The subscrip- 
tion price per year will be five dollars. 

Renewals of subscriptions to the volumes for 1899 will be accepted at the 
old rates. New subscriptions for 1899 and all subscriptions to subsequent 
years will be charged as above. 

The Journal will contain as heretofore, original articles mostly by Amer- 
ican chemists ; reviews of works relating to chemistry ; reports on progress 
in the various departments of chemistry ; and items of general interest to 
chemists. 



THE FOLLOWING NEW EXTRA VOLUMES OP THE 

STUDIES IN HISTORICAL AND POLITICAL SCIENCE 

ARB IN PREPARATION FOR EARLY PUBLICATION. 



The Financial History of Baltimore. By J. H. Hollander, Ph. D. 



This work Is probably the first exhaustive study of the financial historr of an Ameri- 

xaoes in detail the development of municipal expendit 
tcial administration through the several periods < 
and corporate history. 



can city. The author traces in detail the development of municipal expenditure revenue, 
indebtedness and financial administration through the several periods of pre-oorporate 



Studies in State Taxation, with particular reference to the Southern 
States. By members of the Johns Hopkins University. £dited by J. H. 
Hollander, Ph. D. 

Six studies of commonwealth taxation by graduate students of the Johns Hopkins 
University, are presented in this volume. The States represented— Maryland, VirginlA, 
North Carolina, Georgia, Mississippi and Kansas— fairly reproduce the features of the 
South. 
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PROCEEDINGS OF THE SCIENTIFIC ASSOCIATION OF 

THE JOHNS HOPKINS UNIVERSITY. 



One Hundred and Thirty-seventh Regular Meeting, February 17, 
1898. 

The President of the Aasociation, Professor Remsen, in the Chair. 

The following communications were presented and read : 

Recent Work on Cathode Rays. By C. W. Waidner. 

It was observed more than twenty years ago by Crookes, Goldstein and 
others, that when an electric discharge is made to pass through a highly 
exhausted tube, there emanates from the cathode a bundle of rays whose 
impact on the walls of the glass tube produces there the phenomena of 
phosphorescence. This bundle of rays has received the name of cathode 
rays. It was aUo observed that these rays could exert mechanical action, 
causing small discs to rotate, etc. ; moreover, they were deflected by the 
approach of an electrified body or a magnet. To account for these phe- 
nomena, Crookes advanced the theory that the bundle of cathode rays was 
made up of material particles, negatively charged, which, on account of 
the intense electric field in the neighborhood of the cathode, were shot 
off from the cathode with an enormous velocity. This theory accounted 
admirably for all the observed phenomena; for, if these rays are made 
up of a swarm of material particles, their mechanical action is at once 
accounted for ; furthermore, if these particles are negatively electrified, we 
should expect the approach of a negatively charged body to cause the 
cathode beam to be repelled, while the approach of a positively charged 
body should cause the beam to be deflected toward the body, as is actually 
observed ; inasmuch as a moving charge is equivalent to an electric current, 
the deflection of the cathode rays by a magnet is accounted for. 

Recently, however, Lenard has performed an interesting experiment, 
which is not so readily explained on this theory. He allowed the bundle 
of cathode rays to fall on a window covered with thin aluminium foil 
placed at the end of a cylindrical vacuum tube. On exploring the region 
outside the tube in the neighborhood of the aluminium window, he found 
rays having the same properties as the cathode rays. These rays, which 
are found outside the tube, are called Lenard rays. If the cathode rays 
are made up of solid particles, the question at once arises, "how did they 
get through the aluminium window into the region outside the tube?'' 
As the explanation of this experiment is not at once evident on the solid 
particle theory, the theory was advanced that the cathode rays may be due 
to some process in the ether to which the aluminium is transparent. 

Perrin next showed that if the cathode beam passes into a hollow 
enclosure, through a small opening, it carries into this enclosure a strong 
negative electrification. If the cathode beam is deflected aside by a 
magnet or otherwise so that it does not pass through the opening into the 
body, there is no appreciable trace of electrification. This shows that 
the cathode rays are always accompanied by negative electrification. This 
experiment furnishes strong, althou&:h not quite conclusive evidence, in 
support of the solid particle theory. 

We see, therefore, that if we accept the ether theory, we can, in a way, 
see the possibility of the rays getting through the aluminium window in 
Lenard's experiment, but on the other hand, we must at once admit that 
it is some process entirely dififerent from any with which we are at present 
familiar, for no ether waves known to us are acted on in any such way by 
an electrostatic or a magnetic field. On the other hand, if we accept the 
aolid particle theory we can explain nearly all the observed phenomena 
with the possible exception of Lenard*s experiments. Several plausible 
suggestions have recently been advanced to explain this experiment on the 
solid particle theory, but I cannot discuss them in this brief extract. 

Prof. J. J. Thomson has recently found, by two entirely independent 
methods of experiment, for the velocity of the cathode rays a value in 
the neighborhood of 3 x 10* cms. per second. We see therefore that, if the 
cathode rays are streams of material particles, we are here dealing with 
velocities which are enormously greater than any with which we have 
hitherto been familiar, being comparable to the velocity of light. These 



experiments have also led to a value for — , the ratio of the mass of the 

particle to the charge which it carries, of about 10*^, and farther this ratio 
18 independent of the g^ through which the charge is passing or the 
material of which the electrodes are made. The smallest value for ■/« 
with which we are familiar is 10'*, for the hydrogen ion in electrolysis. 

We see, therefore, that the value of — for the carriers of the electric charge 

in the cathode rays is much smaller than in the case of electrolysis. Prof. 
Thomson gives reasons for believing that the smaliness of this quantity is 
due both to the smaliness of m and the largeness of e. These facts have 
led Prof. Thomson to suggest some startling, but none the less interesting, 
ideas on the constitution of matter. If the cathode rays are streams of 

charged particles, we might at least expect to find the value of — depend 

on the nature of the carrier of the charge, as in electrolysis, but the fact 
that it does not depend on the chemical nature of the gas or the electrode, 
together with the fact that it has a value so much smaller than for the 
hydrogen ion, has led Prof. Thomson to suggest that we are here possiblj 
dealing with matter in its simplest state, and that all matter may be bailt 
up out of aggregations of this primordial atom. However this may belt 
certainly explains the observed phenomena, for if the intense electric field 
near the cathode can dissociate matter into its primordial atoms, the valoe 

of — would be smaller than for the H ion and it would be the same for 
e 

all matter. 

The great general laws which a system of elements built up by different 

aggregations of some primordial atom would obey does not admit of rigorous 

demonstration in the absence of all knowledge of the laws of interaction of 

these atoms. But, by an interesting analogy with Mayer's floating magnets, 

Prof. Thomson shows that we might expect such a system to show periodic 

properties, i. e., to obey some periodic law such as is actually foand in 

Mendelefi^s periodic system of the elements. 

2. Recent Additions to our Knowledge of the Ether. By J. S. 
Ames. 

The speaker gave an accourtt of the recent paper by Professor Stokes of 
Cambridge, in explanation of the X-rays; and further, a brief description 
of the phenomena recently discovered by Professor Zeeman on the influ- 
ence of a magnetic field upon radiation. 

Professor Stokes's explanation of the X-rays consists in showing thst 
when the cathode rays strike any solid obstacle in the discharge tube, sach 
as a glass wall or a plate of platinum, they must, owing to oscillations of 
their electric charges, produce electromagnetic disturbances. These dis- 
turbances are of the nature of pulses, not waves^ since they come at such 
irregular intervals, and therefore do not give rise to any long continaed 
train of waves. They may be compared to an irregular volley of mosketiy. 
Such disturbances of these would advance, as Professor Stokes proveS) 
without suflfering refraction or diffraction. They would be transverse dis- 
turbances in the ether, and if they were sudden enough and traveled with 
sufficient velocity they would cause sharp shadows, for reasons which are 
analogous to those owing to which trains of waves caHse sharp shadowi. 
All the phenomena of X-rays can be accounted for perfectly by this expla- 
nation of Stokes. 

A recent paper by J. J. Thomson treats the same question mathemati- 
cally, and shows with what velocity and in what manner these polM* 
would proceed outward from the points of impact of the csithode rays on 
the solid walls. 

The main features of the Zeeman efiTect, so-called, aire that, if the sonrea 
of radiation, such as a flame or a spark, is placed in a magnetic field and ii 
viewed ahnff the lines of force, any single radiation which would piodoee 
a single line in the spectrum is so afifected as to produce two iinea (Um 
so-called magnetic doublet), one component being circularly polariiedina 
left-handed manner, the other in a right-handedi manner; and fiirther, 
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if Hune sonroe of radiation is yiewed trantvendy to the field of 

• lines are produced (the so-called magnetic triplet), in which 
(Qter components are plane polarized in one direction, the middle 
; plane polarized at right-angles to these. It shonld be noted, 
tbat Coma has claimed to produce the resolution of the line into 
Qoents instead of three, and there are grave discrepancies between 

• of Tarious investigators, such as Zeeman himself, Comu and 
u No definite statement can be made at present of the exact 
ital results until the methods of experiments are compared and 

i 

lieresting to note that Zeeman was led to his observation, and 
bis explanation of it the theory of light due to Professor Lorentz 
dam, according to which ether-waves are due to the vibrations of 
tiona of matter charged electrically. 

r^red and Thirty-eighth Regular Meeting, March 17, 1898. 

rident of the Association, Professor Remsen, in the Chair. 

allowing communications were presented and read : 

Orafting of Animals ; a New Method of Biological Re- 
'ch. By B. O. Habrison. 

Affinities of the Molluscs. By G. A. Drew. 

ndred and Thirty-ninth Regular Meeting, May 5, 1898. 
ndent of the Association, Professor Bemsen, in the Chair. 
>llowing communications were presented and read : 

nt Work on Coral Islands. By H. F. Beid. 

a year ago an expedition was fitted out under Professor David, 
niversity of Sidney, to make a boring at Funafuti, in order to 
» whether the ooral formations there were very thick or very 
thus to discriminate between the rival theories of Darwin and 
pspecting the formation of coral islands. 

»ring showed a depth of more than 600 feet of ooral, and seemed 
decide in fiivor of Darwin's theory. 

or Alexander Agassiz has lately returned from a study of the 
nds of the F\ji group, which were supposed to illustrate typically 
itioD of reefs during subsidence. Professor Agassiz finds, how- 
fringes at various heights above the sea show that it is a region 
ioD ; and he concludes after further study, that the forms of ooral 
re not the result of physiographic processes now going on; but 
recent ooral is probably a small mass built on a foundation pre- 
rhapa in Tertiary times, so that their form is not explained by 
the rival theories. 

iudy of the elevated reefs is needed to show whether they were 
nring a time of subMidence or merely by the piling up of talus on 
slope of the reef. 

i Kelvin on the Age of the Earth. By H. F^ Befd. 

lelvin, in his address last year to the Victoria Institute, has given 
opinion on the age of the earth. Until the problem was first 
' him in 1862 to be capable of a definite solution, geological time 
dered practically limitless. At that time the data were only well 
oown for Lord Kelvin to place the age of the earth between forty 
nd four hundred million years. Now the experiments of Bams 
plied the constants then larking and Lord Kelvin confidently 
a age of the earth between twenty and forty million years, with 
lity that it u nearer to the lower than to the higher figure. 



Annual Burineee MeeHng, October 20, 1898. 
The President of the Association, Professor Bemsen, in the Chair. 

The meeting was called to order at 2.30 p. m. The following 
were elected officers for the ensuing year : 

Professor Iea Bemben, iVencierU. 
Professor W. H. Howell, Viee-PreeidenL 
Dr. Charles L. Poor, Secretary. 

The President appointed the following members to act with the 
officers as a Standing Committee on papers : — Professors Benou^ 
Ames, Clark, and Dr. Barker. 

The One Hundred and Fortieth Regular Meeting, November 10, 
1898. 

The President of the Association, Professor Bemsen, in the Chair. 

The following communications were presented and read : 

The Newly Discovered Elements in the Atmosphere. By J. E. 
GiLPm. 

An abstract of this paper may be found in the American Chemical 
Journal. 

2. Fermentation Without Cells. By E. Benouf. 

An abstract of this paper may be found in the American Chemical 
Journal. 

The One Hundred and Forty-first ReguUxr Meeting, December 16, 
1898. 

The President of the Association, Professor Bemsen, in the Chair. 
The following communication was presented and read : 

" The Bubonic Plague." By William H. Welch. 

The One Hundred and Forty-eeeond Regular Meeting, January 
26, 1899. 

The President of the Association, Professor Bemsen, in the Chair; 

The following communication was presented and read : 

The Present Status of Electric Power Transmission. By C. T. 
Hutchinson. 

One Hundred and Forty-third Regular Meeting, February 16, 
1899. 

The President of the Association, Professor Bemsen, in the Chair. 

The following communication was presented and read : 

Science and Agriculture. By Geo. T. Powell. 

One Hundred and Forty-fourth Regular Meeting, March 16, 1899. 
The President of the Association, Professor Bemsen, in the Chair. 

The following communication was presented and read : 

Beoent Ideas on the Physiology of Sleep. By William H. 
Howell. 
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RECENT APPOINTMENTS. 

The following list contains the names of ^^radoates or former students of 
this University who have received appointments as professors or in- 
stroctors within the past year. When no institntion is named, the Johns 
Hopkins University is to be understood. 

MaihemaHcB and AUronomy, 

J. G. Hardy (Fellow, 1897-98, Ph. D., 1898)— Instructor in Mathe- 
matics, Williams College. 

E. O. LovKTT (Fellow by Courtesy, 1896-97)— Assistant Professor of 
Mathematics, Princeton University. [Promotion.] 

8. A. Mitchell (Fellow, 1897-98, Ph. D., 1898)— Research Fellow, 
Yerkes Observatory, University of Chicago. 

Phynci and EUctrieUy, 

Btrom Bbioob Bragkxtt (Ph. D., 1897)— Instructor in Physics, Wash- 
ington High School. 

W. H. Browne, Jr. (A. B., 1891, Proficient in Electricity, 1892)— 
Assistant Professor of Electrical Engineering, University of Illinois. 

C. K. Edmunds (A. B., 1897) — Acting Professor of Physics, University 
of Utah. 

C. T. Hutchinson (Fellow, 1888-89, Ph. D., 1889)— Acting Associate 
Professor of Electricity. 

L. E. Jewell (Soedal Student, 1886-89, 1890-93)— Assistant in Practi- 
cal Photography and Spectroscopy. 

J. L. Lake (Graduate Student, 1890-93)— Professor of Physics and 
Astronomy, Ursinus College, Pa. 

Henrt Lanahan (A. B., 1896) — Professor of Physics, Maryland Agri- 
cultural College. 

G. C. McKxE (Graduate Student, 1892-94)— Instructor in Physics, 
Westminster Collep, Pa. 

C. E. MsNDENAAtL (Fellow, 1897-98, Ph. D., 1898)— Instructor in 
Physics, Williams College^ 

R. B. Owens (Special Student, 1887-88, 1889-90)— Assistant Professor 
of Electrical Engineering, McGill University, Montreal. 

C. E. Phelfs, Jr., (Proficient in Electricity, 1894) — Chief Engineer, 
Electrical Subway Commission, Baltimore. 

Edward Bhoads (Ph. I)., 1898) — Instructor in Physics, Worcester 
Polytechnic Institute. 

H. A. Satre (Ph. D., 1896) — Professor of Physics and Astronomy, 
University of Alabama. 

C. W. Waidner (A. B., 1896, Fellow, 1897-98, Ph. D., 1898)— Assistant 
in Physics. 

J. B-Whitehead (Proficient in Electricity, 1893, A. B., 1898)— Instructor 
in Electricity. 

Chemitiry. 

H. B. Arbuckle (Ph. D., 1898) — Instructor in Sdenoee, Agnes Scott 
Institute, Decatur, Ga. 

C. G. Cook (Ph.D., 1898)— Chemist, Baltimore. 

W. A. Jones (Fellow, 1897-98, Ph. D., 1898)— Analytical Chemist* New 
York. 

L. W. Mattern (Graduate Student, 1896-98)— Chemist, Pennsylvania 
Railroad Co , Altoona. 

E. E. Reid (Fellow, 1897-98, Ph.D., 1898)— Professor of Chemistry 
and Physics, College of Charleston, S. C. 

Garnett RYLAND(Ph.D., 1898) — Instructor in Chemistry, University 
of Maine. 

M. B. Stubbs (Ph. D., 1892)— Assistant in Chemistry, Haverford College. 

Oeology, 

Cleveland Abbe, Jr. (Fellow, 1897-98, Ph.D., 1898)— Professor of 
Geology, Western Maryland College. 

R. M. Bago (Ph. D., 1896, Assistant 1896-97)— Professor of Geology, 
Colorado College. 

C. C. CHarra (Ph. D., 1898)— Professor of Geology and Mineralogy, 
South Dakota School of Mines. 

Biology. 

C. Beattt (A. B., 1896)— Science Instructor, High School, Clarinda, Iowa. 

G. A. Drew (Fellow, 1897-98, Ph.D., 1898, Bruce Fellow, 1898)— 
Assistant in Zoology. 

C. W. Greene (Fellow, 1897-98, Ph.D., 1898)— Assistant Professor of 
Physiology, Leland Stanford, Jr. University. 



D. 8. Johnson, (Fellow, 1896-97, Ph. D., 1897, Bruce Fellow, II 
— Assistant in Botany. 

G. Lepevre (A. B., 1891, Fellow, 1894-95, Bruce Fellow, 1896-97 
1896)— Science Master, Boys' High School, Athinta, Ga. 

Medicine, 

Reid Hunt (A.B., 1891, Fellow, 1896-96, Ph. D., 1896)— Assoi 
Pharmacology 

W. G. MacCallum (M. D., 1897)— Assistant in Pathology. 

Qaaaiea. 

M. Carroll (Fellow, 1892-93, Ph. D., 1893)— Reader in C 
Archaeology. 

W. F. Gill (Graduate Student, 1894-98)— Associate Professor of 
and Latin, Trinity College, N. C. 

Charles Hoeino (Fellow, 1896-98, Ph. D., 1898)— Instructor in 
University of Rochester. 

H. W. Maooun (Fellow, 1887-88, Ph. D., 1890)— Profeaasor of 
Redfield College, S. D. 

D. A. Penick (Fellow, 1897-98, Ph.D., 1898)— Classical Ins 
Hackettstown, N. J. 

C. W. Peppler (A.B., 1892, Fellow, 1896-96, Ph. D., 1898)— Pr 
of Greek, Emory College, Ga. 

Modem lAxnguagee. 

A. H. Baxter (A. B. 1894, Ph.D., 1898)— Modem Language 
Country School for Boys, Baltimore. 

G. G. Brownell (Graduate Student, 1894-98)— Associate Profc 
Romance Languages, University of Alabama. 

M. P. Brush (Ph. D., 1898) — Instructor in Romance Language 
State University. 

Richard Burton (Ph. D.,1888, Lecturer, 1897-98}— Profe«or of E 
University of Minnesota. 

KiLLis Campbell (Fellow, 1897-98, Ph. D., 1898)— Profe 
English, Culver Military Academy, Ind. 

R. H. Griffith (Graduate Student, 1894-96)— Professor of I 
Furman University. 
L. M. Harris (Ph. D., 1898)— Professor of English, College of Cha 

A. F. KUERSTEINER (Graduate Student, 1894-96, 1897-98)— Prof< 
Romance Languages, Indiana University. 

H. P. Thieme (A. B., 1893, Ph. D., 1897)— Instructor in Frend 
versity of Michigan. 

R. H. Wilson (A. B., 1892, Ph. D., 1898)— Instructor in R 
Languages. 

History^ Politiea, and Eeonomiet, 

E. J. Benton (Graduate Student, 1897-98)— Teacher of History 
School, Lafayette, Ind. 

J. R. Brack ett (Ph. D., 1889) — Lecturer on Public Aid, Charitl 
Correction. 

C. H. Brough (Fellow, 1897-98, Ph. D., 1898)— Professor of Eoo 
and History, Mississippi College. 

J. M. Callahan (Fellow, 1896-97, Ph. D.,1897) —Lecturer in Dipl 
History. 

J. A. C. Chandler (Ph. D., 1896)— Professor of History and E 
Richmond College. 

N. A. Flood (A. B., 1890)— Director of the University Press, Uni 
of Chicago. 

S. E. Forman (Ph.D., 1897)— Conductor of Teachers' Institutes, 
land. 

P. L. Kaye (Ph. D., 1898)— Instructor in History, Iowa State Uni^ 

J. H. Latane (A.B., 1892, Ph.D., 1895)— Professor of Histoi 
Economics, Randolph -Macon Woman's College, Lynchbni^, Va.; Ia 
in American Diplomatic History, Johns Hopkins University. 

G. C. Lee (Fellow, 1897-98, Ph.D., 1898)— Instructor in Elocati( 
History. 

J. W. Perrin (Graduate Student, 1890-92) Professor of History, 
bert College, Cleveland, Ohio. 

F. R. Rutter (Fellow, 1896-97, Ph. D., 1897)— U. S. Geol 
Survey, Washington, D. C. 

K A. Smith (Graduate Student, 1 895-98)— Professor of History 
gheny College, Meadville, Pa. 

W. H. ToLMAN ( Ph. D., 1891)— Organizing Secretary, League for 
Service, New York. 
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ENUMERATION OF CLASSES, SECOND HALF-YEAR, 1898-99. 



Mclnnes, C. R. Wallla, W. F. 

RabiDOYitcb, I. E. 



SEatlieiiiaties and Astronomy. (68 students). 

Classes meet in the Phyidcal Laboratory, except as otherwise stated. 

Conferences Wh Sheeted Topics in Maihentatics and 
JPhyHeSm Professor Newoomb. Monday, 5 p. m. 

Advanced Theory of Functions: Professor Cbaio. Monday, 

Tuesday. Thursday, 9 a. m., Room 26. (5). 

EiMDhvt, L. P. Mdnnes, C. R. Babinoritch, I. E. Wallis, W. F. 

jamee, G. O. 

General Theory of Differentiai Equations: Professor Craio. 

Two hours weekly, Room 26. (6). 

Eiaenhart, L. P. Mclnnes, C. R. Rabinovitch, I. R Wallis, W. F. 

James, G. O. 

TheiMry of Surfaces: Professor Craiu. Monday, Tuesday, Thurs- 
day, 10 a. ni., Room 26. (5). 

Eifienhart, L. P. MclDnes, C. R. RabinoYitch, I. E. WalliH, W. F. 

James, G. O. 

M(Uhen^atic€U Conference: Professor Craig. Friday, 10 a. m. 
to 12 m., Room 26. (5). 

Elsenbart, L.. P. Mclnnes, C. R. Rabinoritch, I. R Wallis, W. F. 

James, G. O. 

EUipUe Functions : Dr. Cohen. Monday, 12 m., Tuesday, 11 a. m., 

Wednestlay, 12 m.. Room 26. (7). 

Cram, C. W. R. James, G. O. Mclnnes. C. R. Wallis, W. F. 

Eisennart, L. P. Lucke, U. J. Rabinovitch, I. E. 

Theoretical Mechanics: Dr. Cohen. Wednesday and Friday, 

9 a. m., Room 26. (7). 

Cram. C. W. R. James, G. O. 

Eisennart, L. P. Lucke, H. J. 

EHementary Theory of Functions: Dr. Cohen. Monday, 11 

a. ni , Wednesday, 10 a. m.. Room 26. (12). 

Coble, A. B. Gilbert, N. E. Mclnnes. C. R. Potts, L. M. 

Cram, C. W. R. James, G. O. Parsons, L. A. Rabinovitch, I. E. 

Eisenhart, L. P. Lucke, U. J. Pender. II. Wallis, W. F. 

2>ifferential KqtuUions: Dr. Cohen. Tuesday and Friday, 8 a. m., 

Room 27. (6). 

Coble, A. B. Kinsley, C. Meyer, J. F. Parsons, L. A. 

Kent, N. A. Loving, R. R 

JUcUhemaHcal Seminary : Dr. Cohen. Friday, 2-4 p. m., Room 

26. (7). 

Crum, C. W. R. James, G. O. Mclnnes, C. R. Wallis, W. F. 

£iBenhart, L. P. Lucke, H. J. Rabinovitch, I. E. 

Theory of Equations; Frqfective Oeotnetry ; Analytic 

Geometry of Three Ditnensions: (Major Course): Professor 

HuLBUKT. Daily, except Monday, 9 a. m.. Room 27. (15). 

Baetjer, H. EBtill, H. S. Kerr, R. C. Smith, W. L. 

Brooks, C. E. Foster, F. Loving, R. E. Tondorf, F. A. 

Cator, G. Francis, L H. Moore, J. H. Wirt, C. B. 

Coble, A. B. Hyde, E. P. Morrison, C. J. 

C€Uculus: {Minor Course): Professor Hulbukt. Monday, 9 a. m., 
Tuesdav, 10 a. m., Wednesday, 11 a. m., Thursday, 12 m.. Room 

27. (20). 

Bandel, J. M. Hill, H. D. Preston, J. O. Uhrbrock, R. H. 

Bruton, A. W. Illmer, L., Jr. Russell, G. W. Warner, IL M. 

Cator, G. Moore, J. H. Smith, R. T. Wolf.M. W. 

Cronin, F. H. Morrison, C. J. Stein, J. S. Wright, H. C. 

Hatch, R C. Mone, R. B Straus, H. P. Zies, F. 

Trigonometry; Elementary Analytic Geometry: Dr. 

Cohen. Monday, 9 a. m., Tuesday, 10 a. m., Wednesday, 11 a. m., 

Thursday, 12 m.. Room 7, McCoy Hall. (16). 

Bird, A. R. Hazen, H. H. Kohn, W. I. Mower, McH. 

Bye, M. Hill, W. B. Lilly, W. L. RafFel, II. B. 

Di^pricb, F. R. James, W. McO. Lisberger, S. J. Stephens, J. L. 

Fenwick, B. L. Jenness, P. Lowndes, R Strouse, R 

Theoretical Astronomy: Associate Professor Poor. Thursday, 

12 m.. Room 34. (2). 
Gilbert, N. R Wallis, W. F. 

Spherical and Practical Astronomy: Associate Professor 

Poor. Monday and Wednesday, 2 p. m.. Room 34. (7). 

CoWe, A. B. Lindley, W. P. Lucke, H. J. Palmer, R L. 

Cnun, C W. R. Loving, R. E. Moore, J. H. 

General Astronomy: ( Undergraduate EUetive): Associate Professor 
Poor. Monday, 9 a. m., Tuesday, 10 a. m.. Room 34. (3). 
Booth, J. R Taveau, R. Werber, O. S. 

€)bservatory Work: Associate Professor Poor and Dr. Dorset 

Daily. (10). 

GoUe, A. B. Lindley, W. P. Mclnnes. C. R. Moore, J. H. 

Cram, a W. R. Loving, R. R McJunkin, P. Palmer, R L. 

Elsmnart, L. P. Lacke, H. J. 



Physios. (76 Students). 

Classes meet in the Physical Laboratory. 

Electricity and Magnetisn^ : Professor Rowland. Daily, except 

Wetinesday, 10 a. m.. Room 24. (13). 

Gilbert, N. E. McJunkin, P. Novak, V. Saunders, F. A. 

Huff, W. B. Merrill, J. F. Potts, L. M. Schenck, C. C. 

Kent. N. A. Meyer, J. F. Reese, H. M. Soutball, J. P. C. 
Kinsley, C. 

Application of Dynamics to Chemistry: Professor Ames. 

Thursday and Friday, 1 1 a. m.. Room 24. (17). 

Gilbert, N. R McJunkin, P. Pender, H. >k)henck, C. C. 

Huff, W. R Merrill, J. F. Potts, L. M. Southall. J. P. C. 

Kent, N. A. Meyer, J. F. Reese, H. M. Tondorf, F. A. 

Kinsley, C. Parsons, L. A. Saunders, F. A. Turner, H. J. 
Lucke, H. J. 

Fhysicai Seminary : Professor Ames. Saturday, 9 a. m.. Room 23. 

Bliss, W.J. A. Kinsley, C Parsons, L. A. Schenck, C. C 

Dorsey, N. E. Lucke, II. J. Pender, H. Southall, J. P. C 

Gilbert. N. R McJunkin, P. Potts, L. M. Tondorf, F. A, 

Huff, W. B. Merrill, J. F. Reese, H. M. Waidner, C W. 

Kent, N. A. Meyer, J. F. Saunders, F. A. 

doumal Meeting: Professor Rowland and Profecw>r A bus. 

Wednesday, 11 a. m., Room 23. (22). 

Bliss, W. J. A. Kent. N. A. Novak, V. Saunders, F. A, 

Dorsey, N. R Kinsley, C Parsons, L. A. Schenck, C. C. 

Fassig, O. L. lAicke, 11. J. Pender, II. Southall, J. P. C. 

Gilbert, N. E. McJunkin, P. Potts. L. M. Tondorf, F. A. 

Huff, W. B. Merrill, J. F. Reese, H. M. Waidner, C. W. 

Jones, II. C. Meyer, J. F. 

General Physics: (Major Course): Professor Ames and Dr. Blibb. 

Daily, except Thursday, 12 m.. Room 18. (16). 

Case, W, A. Francis, I. H. Liddell, D. M. Parsons, L. A. 

Cator, G. Gilbert, N. E. Loving, R. R Routh, J. R 

Coble, A. B. Illmer. L. Mdunkin, P. Southall, J. P. C. 

Estill, II. S. Kent, N. A. Morrison, C. J. Tondorf, F. A, 

General Physics: (Minor Course): Professor Ames. Daily, except 

Tuesday, 10 a. m.. Room 18. (38). 

Baetjer. H. Gamer, W. W. Moore, J. H. Struth, O. A. 

Baldauf. L. K. Griffith, W. A. Perkins, H. F. Swindell, W. B. 

Bonsteel, J. A. Hill, H. D. Powell, M. W. Taveau, R. 

Booker, J. M. Hyde, E. P. Pre8tf)n, J. O. Vogeler, C. A. 

Braun, J. Jenness, P. Rchberger, G. E. West, A. P. 

Brooks. C. E. Jungbluth, M. Riggins, J. A. Wilkinson, A. I^. 

Chatard, J. A. Kerr, R. C. Shreve, O. F. Wirt, C. B. 

Constantine, C. W. I^eopold, R J. Smith, W. L. Wright, H. C. 

Foster, F. Machen. J. G. Straus, H. P. Zies, F. 

Frazer, J. C. W. Miller, H. C. 

Applied Electricity: (Second Year): Associate Professor Hutchin- 
son. Monday and Tiies<lay, 9 a. m.. Room 24. (10). 

Arroatrong, J. K. C. Everett, W. T. Kinsley, C. Schoepf, T. H. 

Beale, R. B. Huff, W. B. Pender, H. Swaine, J. W. 

Beeuwkes, R. K. Kent, N. A. 

Applied Electricity: (First Year): Associate Professor Hutchin- 
son. Tuesday, 11a. m., Wednesday, 9 a. m., Room 24. (5). 

Fitzgerald, T. Nightingale, C. R Pender, H. Schoepf, T. H. 

Hurf; W. B. 

Electrical Seminary: Associate Professor Hutchinson, Mr. Her- 
ING, Mr. (tker, Mr. A\ hitehead. Monday, 11 a. m.. Room 23. (11). 



Armstrong, J. R. C. Everett, W. T. 
Beale, R. B. Fitzgerald, T. 

nimer, L. 



Jenness, P. Schoepf, T. H. 

Kinsley, C. Swaine, J. W. 

Nightingale, C. R 



Beeuwkes, R. K. 

Electricai Measurements: Mr. H eking. Thursday and Friday, 

11 a. ra.. Room 27. (5). 

FiUgerald, T. Jenness, P. Nightingale, C. R Schoepf, T. H. 

Illmer, Ij. 

Central Station Equiptnent : Mr. Herino. Thursday and Fri- 
day, 9 a. m., Room 24. (8). 

Armstrong, J. R. C. Beeuwkes. R. K. Jenness, P. Schoepf, T. H. 

Beale, K. B. Everett, W. T. Nightingale, C. R Swaine, J. W. 

Steatn and Hydraulic Engineering : Mr. Geer. Wednesday, 

Thurwiay, Friday, 10 a. m.. Room 27. (6). 

Armstrong, J. R. C. Beeuwkes, R. K. Schoepf, T. H. Swaine, J. W. 

Beale, R. B. Everett, W. T. 

Mechanics of Engineering: Mr. Geer. Monday and Tuesday, 

10 a. m.. Rooms 18 and 27. (4). 
EsUll, H. S. Fitzgerald, T. Nightingale, C. R Schoepf, T. H. 

Alternating Current Machinery : Mr. Whitehead. Monday 

and Tuesday, 12 m.. Room 24. (6). 

Armstrong, J. R C. Beeuwkes, R. K. Schoepf, T. H. Swaine, J. W, 

Beale, R. B. Everett, W. T. 
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Lahin'atory Wwrh: Profeoor Rowland, Professor Amis, Associate 

Professor Hutchinson, Mr. Hbbimo, Mr. Gebb, Dr. Bliss, Dt. 

DoBSKT, Mr. Whitehead. Daily, 9 a. m-5 p. lu. (75). 

Armatroiu;, J. R. C. FrandB, L H. MoJunkin, P. Schenok, C. C. 

BMtjer, ¥L Frmser, J. C. W. Merrill, J. F. Schoepf, T. H. 

Baldiuif, L. K. Gamer, W. W. Meyer, J. F. Shrere, O. F. 

Beftle, R. a Gilbert, N. E. Miller, H. C. Smith, W. L. 

Beck, G. C GriflBtb, W. A. Moore, J. H. Soathall, J. P. C. 

Beeawkee, B. K. Hill, H. D. Morrison, C. J. Straus, H. P. 

Bonsteel, J. A. Huff, W. B, Nightingale, C. B. Struth, O. A. 

Booker, J. M. Hrde, E. P. NoTak, Y. Swalne. J. W. 

Braun, J. Iluner, L. Parsons, L. A. Swindell, W. B. 

Brooks, C. E. Jenness, P. Pender, H. Tareau, R. 

Cue, W. A. Jnngbluth, M. Perkins, H. F. Tondorf, F. A. 

Cator, G. Kent, N. A. Potts, L. M. Turner, H. J. 

Chatard, J. A. Kerr, R. C. Pow^l, M. W. Yogeler, C. A. 

Coble, A. B. Kinsley, C. Preston, J. O. West. A. P. 

ConsUntine, a W. Leopold, E. J. Reese, H. M. Wilkinson, A. L. 

EstUl, H. S. Liddell, D. M. Rehberger, G. B. Wirt, C. B. 

Ererett, W. T. Loving, R. E. Riggins, J. A. Wright, H. C 

Fitigerald, T. Lueke, H. J. Routh, J. E. Zies, F. 

Foster, F. Maohen, J. O. Saunders, F. A. 



diemistry. (107 Stadents). 

Classes meet in the Chemical Laboratory, except as otherwise stated. 

Historiccd Chemistry: {For Qradualt SttuteiUs) : Professor Kemsbn. 

Daily, except Monday, 9 a. m. (35). 

Allen, W. M. Chambers, V. J. Horn, D. W. Patterson, A. M. 

Berkeley, W. N. Clark, F. E. Humphreys, R. E. Russell, G. W. 

Black, H. y. Douglas, J. M. King. S. H. Simmons, W. W. 

Blanchard, W. M. Fischer, J. 8, Knight, N. Smith, J. B. 

Byers, H. G. Fraps, G. 8. Lindley, W. P. Turner, H. J. 

Canter, H. Fraser, J. C. W. McJunkin, P. Waters, C. E. 

Case, W. A. Garner, W. W. Nakaseko, R. Wilson, F. D. 

Caspar!, C. E. Hancock. F. A. Olsen, J. C. Winston, J. H. C. 

Chamberlain, J. S. Holmes, W. B. Parsons, L. A. 

J^aumal Meeting: Professor Bemsen. Monday, 9 a. m. (33). 

The instructors in Chemistry and the following students: 

Allen, W. M. Chambers, V. J. Holmes. W. B. Patterson. A. BL 

Berkeley, W. N. Clark, F. E. Horn, D. W. Russell, G. W. 

Black, H. V. Douglas, J. M. Humphreys, R. E. Simmons, W. W. 

Blanchard, W. M. Fischer, J. S. King, S. H. Smith, J. B. 

Byers, H. G. Fraps, G. & Knight, N. Turner, H. J. 

Canter, H. Frazer, J. C. W. Lindley, W. P. Waters, C. E. 

Case, W. A. Garner, W. W. Nakaseko, R. Wilson, F. D. 

Caspar!, C. E. Hancock, F. A. Olsen, J. C. Winston, J. H. C. 
Chamberlain, J. S. 

JPhyHcal Chemistry: Dr. H. C. Jones. Thursday and Friday, 

12 m. (17). 

Allen, W.M. Fitzgerald, T. Meyer, J. F. Schoepf, T. H. 

Armstrong, J. R. C. Fraps, G. S. Nightingale, C. E. Smith, J. B. 

Beale. R. B. Ki°9; ^ B* Parsons, L. A. Turner, H. J. 

Crawford, A. C. Lindley, W. P. Potts, L. M. Young, J. F. 
Douglas, J. M. 

Inorganic Chemistry : {Major Course) : Professor Mobse. Daily, 

except Monday, 9 a. m. (10). 

Baldauf, L. K. Chatard, J. A. Powell, M. W. Wilkinson, A. L. 

Beck, G. C. Glaser, O. C. Rous, F. P. Winslow, N. 

Brown, G. V. Meyer, J. F. 

OenertU Chemistry: {Minor Course): Professor Benouf and Dr. 

Gilpin. Daily, except Monday, 9 a. m., Hopkins Hall. (50). 

Abercrombie, R. T. Fooks, W. M. Krager, W. M. Shippen. L. P. 

Bandel, J. M. Gemmill, J. R. Kurrelmeyer, H. Smith, R. T. 

Braun, J. Greene, J. D. Leopold, E. J. Stein, J. S. 

Bruton, A. W. Griffin, E. J. MackalL L. L. Straus, H. P. 

Bye, M. Griffin, J. W. Morse, R. B. Struth, O. A. 

Conatontlne, C. W. Griffith, W. A. Mower, F. D. Swindell, W. B. 

Cook, T. Hatch, E. C. Preston, J. O. Vogeler, C. A. 

Cronin, F. H. Heyman, S. Rehberger, G. E. Warner, H. M. 

Dapprich, F. R. Hill, H. D. Rehberger, J. M. West, A. P. 

Daridson, G. D. Hill, J. P. Riggins, J. A. Wingert, M. 

Duck, R. S. James, W. McC. Roulston, R. B. Wolf, M. W. 

Eager, J. H. Joyner, L. L. Shrere, O. F. Zies, F. 

Ewell, J. E. Knapp, G. W. 

I/OboraUory Work : Professor Remben, Professor Morse, Professor 

Renouf, Dr. Gilpin, Dr. H. C. Jones, Dr. Reese. Daily, 9 a. m. to 

5 p.m. (100). 

Abercrombie, R. T. Daridson, G. D. Humphreys, R. E. Russell, G. W. 

Allen, W. M. Douglas, J. M. James, W. McC Seth, A. L. 

Baldauf, L. K. Duck, R. S. Joyner, L. L. Shippen, L. P. 

Bandel, J. M. Eager, J. H. King, S. H. Shreve, O. F. 

Bates, J. S. Ewell, J. E. Knapp, G. W. Simmons, W. W. 

Beck, G. C. Ferguson, J. F. Knight, N. Smith, J. B. 

Berkeley, W. N. Fischer, J. 8. Krager, W. M. Smith, R. T. 

Black. H. V. Flinn, F. B. Kurrelmeyer, H. Stein, J. S. 

Blanchard, W. M. Fooks, W. M. Leopold, E. J. Straus, H. P. 

Braun, J. Fraps, G. S. Lindley, W. P. Struth, O. A. 

Brown, G. V. Frazer, J. C. W. Mackall, L. L. Swindell, W. B. 

Bruton, A. W. Garner, W. W. Meyer, J. F. Turner, H. J. 

Bye, M. Gemmill, J. R. Morse, R B. Vogeler, C. A. 

Byers, H. G. Glaser, O. C. Mower, F. D. Warner, H. M. 

Canter, H. Greene, J. D. Nakaseko, R. Waters, C. E. 

Case, W. A- Griffin, E. J. Olsen, J. C. West, A. P. 

Caspari, C. E. Griffin, J. W. Parsons, I^ A. Wilkinson, A. L. 

Chamberlain, J. S. Griffith. W. A. Patterson, A. M. Wilson, F. D. 

Chambers, V. J. Hancock, F. A. Powell, M. W. Wingert, M. 

Chatard, J. A. Hatch, E. C. Preston, J. O. Winslow, N. 

Clark, F. E. Heyman, & Rehberger, G. E. Winston, J. H. C. 

Constantino, C. W. Hill, H. D. Rehberger, J. M. Wolf. M. W. 

Cook.T. Hill, J. P. Riggins, J. A. Wright, A. 

Cronin, F. H. Holmes, W. B. Rcrulston, R. B. Young. J. F. 

Dapprich, F. R. Horn, D. W. Rous, F. P. Zies, F. 



Oeolocy* (^ Students). 

Classes meet in the Geological Laboratory. 

Cfeneral Geology : Professor Clark and Dr. Shattuck. Lectn 

daily, except Friday, 1 p. m. ; Laboratory work, Wednesday, 2-5 p. 

Excursions, Saturdays during the Autumn. (32). 

Baetjer, H. Cragin, F. W. Horn, D. W. Remsen, C. M 

Bibbins, A. Fassig, < i. L. Humphreys, R. E. Rous. F. P. 

Black, U. V Flinn, F. B. Hyde. E. P. Routh, J. B. 

Blanchard, W. M. Gamer, W. W. Lerering. J. Bowe, H. B. 

Bonsteel, J. A. Glenn, L. C Martin, G. C Werber, O. & 

Brown, G. Y. Hancock, F. A. McAll, R. L. Wright, A. 

aark, F. E. Hindshaw, H. H. McLaughlin, A. C Wright, F. & 

Cleaver, W. M. Holmes, W. B. Patterson, A. M. Wright, H. C 

JPtUeonioiogy : Professor Clark. Monday and Thursday, 4 p. 

(10). 

Bonsteel, J. A. Curtis, W. C. McLaughlin, A. C. Rowe, R. & 

Qearer, W. M. Hindshaw, H. H. Reese, A. M. Wright, F. B. 

Cragin, F. W. Martin, G. C. 

PiMieaniology : {Laboratory Work): Professor Clark and Dr. Se 

TUCK. Wednesday and Thursday, 2-5 p. m. (11). 

Bibbins, A. Cragin, F. W. Hindshaw, H. H. Howe. R. B. 

Bonsteel, J. A. Curtis, W. C Martin, G. C. Wright, F. B 

aeaver.W. M. Glenn, L. a McLaughlin, A. a 

OeoiogioiU JPhysics : Associate Professor Rbid. Tuesday and Th 

day, 12 m. (6). 

Bonsteel, J. A. Martin, G. C. Rowe, R. B. Wri^t, F. B. 

Cleaver, W. M. McLaughlin, A. C 

Ekcploratory Surveying: Associate Professors Poor and & 

Thursday and Friday, 11 a. m. (7). 

Bonsteel, J. A. Martin, G. C. Morrison, C. J. Wri^t, F. B 

Clearer, W. M. McLaughlin, A. C. Rowe, R. B. 

JPetrography : Dr. Mathews. 

Lectures: Monday, Tuesday, Wednesday, 11 a. m. (8). 

Bonsteel, J. A. Cragin, F. W. Hindshaw, H. H. Bowe, R. B. 

Cleaver, W. M. Glenn, L. C. Martin, G. a Wright, F. B 

Laboratory Work : Monday and Tuesday, 2-5 p. m., Wednesday, T" 

day, Friday, 9 a. m. to 5 p. m. (9). 

Cleaver, W. M. Glenn. L. C. Martin, G. C. Bowe, R. B— 

Cragin, F. W. Hindshaw, H. H. McLaughlin, A. C. Wright, F. Z 

Fassig, O. L. 

Struetur€U Geology : Mr. Willis. Tuesday and Wednesday, 4J 

(9). 

Bonsteel (J. A. Glenn, L. C. Martin, G. C. Rowe, R. Bm 

Cleaver, W. M. Hindshaw, H. H. McLaughlin, A. C. Wright, F. 

Cragin, F. W. 

Jlfeteorolo^y .' Professor Abbe. Wednesday, 12 m. (8). 

Bonsteel, J. A. aeaver, W. M. Martin, G. C Rowe, R. 1^ 

Clark, F.E. Cragin, F. W. McLaughlin, A. C. Wright, F ^ 

J'oumal Meeting: Professor Clark, Associate Professor 

Dr. Mathews. Friday, 9 a.m. (12). 

Bibbins, A. Cragin, F. W. Hindshaw, H. H. Rowe, R. £ 

Bonsteel, J. A. Fassig, O. L. Mariln, G. C. Shattuck. o 

Cleaver, W. M. Glenn, L. C. McLaughUn, A. C Wright, Jp. j 



Biolocy* (112 Students). 

Classes meet in the Biological Laboratory, except as otherwise stated. 

Advanced Zoology : Professor Brooks. Daily, 9 a. m. to 5 p. u 

(12). 

• Berger, E. W. Curtis, W. C. Griffin, L. E. Reese, A. M. 

Coker, W. C. Drew, G. A. Knower, H. M. Stein, L D. 

Cw^n, F. W. Grave, C. Perkins, H. F. Sudler,M.T. 

Zoological J'oumal Club : Professor Brooks, Associate ProfesN 

Andrews, Dr. Barton. Monday, 11 a. m. (13). 

Berger, E. W. Grave, C. Knower, H. M. Reese, A M. 

Coker, W. C. Griffin, L. E. Metcalf, M. M. Stein, L D. 

Curtis, SV. C, Johnson, D. S. Perkins, H. F. Sudler, M.T. 
Drew, G. A. 

Zoology: {Undergraduate EUeiive): Associate Professor Akdbi^ 

Tuesday, 2-4 p. m. (3). 
Jungbluth, K. Levering, J. Taveau, R. 

Zoology: {Major Course) : Associate Professor Andrews. Daily, exoe| 

Monday, 9 a. m. ; Monday and Tuesday, 2-5 p. m. ; until Mardi 15. (S 

Anderson, R. B. T. Lazenby, M. McAll, R. L. Tliomss, B. E 

Jungbluth, M. 

JPhysiologiaU Seminary: Professor Howell. Monday, 10 a. d 
in the Physiological Laboratory. (6). 

Curtis, W. C Griffin. L. E. Stein, L. D. Walden, R & 

Dawson, P. M. Herrick, J. C. 

JPhysiologic€U Journal Club: Professor Howkll. Mondi 
9 a. m., in the Physiological Laboratory. (5). 

Dawson, P. M. Herrick, J. C Hunt, R. Waldio, K C 

Dreyer, G. P. 
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Aninuti JFhyHoiogy: Profeaeor Howell. Thareday and Fridaj, 
12 m.; daily, after March 15, in the Physiological Laboratory. (68). 



autto,w. a 

Orlfin, L.E. 



▲iMr, J. 
BriggB, J. Bl, Jr. 
Browne, B. B. 
Bnuu, R. M. 
Bryan, W. M. a 
B<uh,a 
Chase. L. A. 
Chnreliman, J. W. 
Caarke, T. W. 
Oook, H. W. 
Coons, J. J. 
Coopsr, J. C. 
Dohmo, O. C. 
DoUer, D. H. 
Dadloy.H. 
Dolly, B. 



QraduaU StwdenU, 

Stein, L.D. 



Merrick, J. C. 
Rich, H. L. 



Medical Studenti (Itl year). 



Dunlop. J. 
CEddy, D. L. 
Erring^. G. 
Ferry, N. 8. 
Fogle, a V. 
Foster, N. B. 
Francis, W. W. 
Frankenthal, M. A. 
Gersghty, J. T. 
Glenny, W. H. 
Grant, J. F. 
HaTiliind,M L. 
Haynes, M. S. 
Hirshberg, L. K. 
Horst, C. H. 
Hyman, 8. 



Jelke, W. F. 
Jones, T. M. 
Karsted, A. 
Lehr, L. C. 
L'Engle, E. M. 
Lincoln, M. W. 
Litchfield, G. V., Jr. 
Loots, E. 
Ludlam, 8. D. 
MacGrMor, G. M. 
MsrshslT, S. A. 
McFsrland, J. 8. 
Meisenhelder, E. W. 
Meisenhelder, J. E. 
Ochsner, H. W. 



Walden, E. C. 



Pelton, G. I. 
Reede, E. H. 
Riggios, E. N. 
Rlggs, T. F. 
R<^r8, C. P. 
Scholl, G. B. 
Silrerberg, M. 
8imp6on, J. N. 
Talisnt, A. W. 
Van Arsdall, C. B. 
Van Denburgh, J. 
Wight, 0. B. 
wmiams, C. L. 
Willisms.D 
Wright, C. B. 



^e nerai ThyaMogy and Vertebrate HUtoiogy: {Major 

Ooune) : Dr. Dbbteb. Daily, except Monday, 9 a. m. ; Monday and 

Friday, 2-5 p. m. ; after March 15. (5). 

Anderson, R. R T. Lasenby, M. McAU, & L. Thomss, R H. 

Jonffhlutb, M. 

^ te ner al JBiotoyy: {Minor Omme): Aaaociate Profenor Andrews. 

Thursday and Friday, 10 a. m , 2-5 p. m. (29). 

Abercrombie, R. T. Glsser, O. C. Msckall, L. L. 

Bates, J. & Greenbaum, H. 8. Maokeii. H. 

Breed, A. A. Gaggenheimer, C. M. McAli, R. L. 

Briscoe. J. 8. Hanna, H. 8, Noble, E. R. 

Ghatard, J. A. HsskeU. L. W. Perkins, H. F. 

Fischer, J. 8. Hollander, L. M. Parosll, T. N. D. 

Frank, a W. Keidel, A. Reymann, L. A. 
Frsps, G. 8. 

^Meoiagy: {Minor Qmru) : Associate ProfesBor Axdbews. Monday 

and Wecineeday, 10 a. m. (26). 

Abererombie, R. T. Glsser, O. C. Msckall, L. L. 

BstM, J. 8. Greenbaum, H. 8. Manken, H. 

Breed, A. A. Gaggenheimer, 0. M. McAU, K. L. 

Briscoe, J. 8. Hanna, H. 8. Noble, E. R 

Cbataid, J. A. Haskell, L. W. Reymann, L. A. 

FlKher, J. 8. Hollander, L. M. Robinson, G. C 

Rraak, 8. W. Keidel, A. 

JEMany: {For OraduaUi) : Dr. D. S. Johnson. Monday and Tuesday, 
10 a. m.; Thursday and Friday, 10 a. m., 2-5 p. m. (3). 
V. J. Coker, W. C. Griffin, L. E. 



Robinson, G. C 
Rous, F. P. 
Spencer. L. C 
Sudler, M. T. 
Tondorf, F. A. 
Werber, O. 8. 
Wilkinson, A. L. 



Rous, F. P. 
Spencer, L. C. 
Sudler, M. T. 
Tondorf, F. A, 
Werber, O. 8. 
WUkinson, A. L. 



XMihartMi&ry Work : Professor Brooks, Professor Howell, Aaaoci- 
ate Profeasor Andrews, Dr. Dreter, Dr, Johnson, Dr. Drew. 
Daily, 9 a. m. to 5 p. m. (Ill ). 



Abererombie, R. T. 
Anderson, R R T. 
Aoer, J. 
B atss, J . a. 
Sergsr, £. W. 
Breed, A. A. 
Briggs, J. B., Jr., 
Briscoe, J. 8. 
Browne, B. B. 
Brans, R. M. 
Bryan, W. M. C. 
Bosh, a 
Ouunbsn, Y. J. 
Chase, L. A. 
Cbatard, J. A. 
Churchman. J. W. 
Oarke, T. W. 
Coker, W. C 
rook, H. W. 
Coons, J. J. 
Cooper, J. C. 
CriM^, F. W. 
Cutis, w. a 
Dawson, P. M. 
Dohme, G. C 
DoUey, D. H. 
Dudley, H. 
Daily, R. 



Dunlop, J. 
Eddy, D. L. 
ErTlng, W. G. 
Fennr, N. 8. 
Fischer, J. 8. 
Fogle, C. V. 
Foster, N. B. 
Francis, W. W. 
Frank, 8. W. 
Frankenthal, M. A. 
G«raghty, J. T. 
Glaser, 0. C. 
Glenny, W. H. 
Grant, J. F. 
GraTC. C. 
Greenbaum, H. 8. 
Griffin, L. B. 



Jones, T. M. 
Jnngbluth, K. 
Jungbluth, M. 
Karsted, A. 
Keidel, A. 
Knower, H. M. 
Lasenby, M. 
Lehr, L. C. 
L'Engle, E. M. 
LcTenng, J. 
Lincoln, M. W. 



jKecse, Jk» m. 
Reymann, L. A. 
Rich, H. L. 
Riggins,E. N. 
Rifirgs, T. F. 
Robinson, G. C. 
Rogers, C. P. 
Rous, F. P. 
SchoU, G. B 
Silverberg, M. 
Simpson, J. N. 



Guggenheimer, C M. Marshall, S. A. 
Haima. H. 8. MoAll, R L. 



Litchflefd, G. Y ., Jr. Spencer, L. C. 
LooU, E. Stsin, L. D. 

Ludlum, S. D. 
MacGregor, G. M. 
Mackall, L. L. 
Manken, H. 



Haskell, L. W. 
Hariland, M. L. 
Haynes, M. 8. 
Herriek, J. C. 
Hirshberg, L. K. 
Hollander, L. M. 
Horst, C. H. 
Hyman,8. 
Jelke, W. F. 



Sudler, M. T. 
Tallant, A. W. 
Tareau, R. 
Thomas. R H. 
Tondorf, F. A. 
Yan Arsdall, C. B. 
Yan Denburffh, J. 



McFarland, J. 8. -. 

Meisenhelder, E. W. Walden, E. C. 

Meisenhelder, J. E. Werber, O. 8. 
Noble, E. R. 



Ochsner, H. W. 
Pelton, G. I. 
Perkins, H. F. 
Puroell, T. N. D. 
Reede, E. H. 



Wight, O. B. 
Wilkinson, A. L. 
Williams, C. L. 
Williams, D. 
Wright, C. B. 



(36 StadenU). 

Glaaaes meet in McCoy Hall. 

Sreeh Seminary: ArisUmhanet: Professor Gildersleeye. Monday 
and Wednesday, 10 a. m., Room 14. (14). 
Archibald, H. T. Qaemsey.R. McWhorter^. W. Rsgland,G. 

Beaidsley, W. F. Hamilton, H. A. Milden, A. W. ^*P'J?'J- 

FVMCer,H.R Haywood, R.W. Pyle, T. L. Smith, C. 8. 



FtaahM,W.L. Kern, J. W. 

€hmiearum CHraeearum Fragmenfa: 

fLBEYS. Taeaday 10 a. m., Room 14. (15). 

Archibald, H. T. Fooshee, W. L. Kern, J. W. 

Ba«dd«r,W.F. gnernsey.R McWhorter. A. W. 

Hnskwdi, I. H. Hamflton, H. A. MU^^S/ f W. 

- r,K.B. Haywood, R.W. pyu,T. L. 



Profeasor Gildeb- 



Rsgland, G. 
Savsge, C A. 
Smith, C. 8. 



Cfreek Syntax: Profeaaor Gildsbsleeyx. Thunday, 10 a. m.. Room 

14. (17). 

Archibald, H. T. Foster, H. R Haywood, R. W. Pyle, T. U> 

Baden, W. W. Foushee, W. L. Kern. J. W. Ragland, O. 

Beardsley, W. F. Guernsey, R. McWhorter^. W. SsTage, C. A. 

Rlackwell, L H. Hamilton, U. A. Milden, A. W. Smith, C. 8. 
Eckels, W. A. 

JBieiidinge in Cfreek Tragic JFoete: Profeaaor Gildebslkeye. 

Friday, 10 a. m., Room 14. (15). 

Archibald, H. T. Foushee, W. L. Kern, J. W. Rsglsnd, G. 

Beardsley, W. F. Guernsey, R McWhorter, A. W. Sarage, C. A. 

Blackwell, I. H. Hamilton, H. A. Milden, A. W. Smi^, C a 

Foster, H. B. Haywood, R. W. Pyle, T. L. 

Qreeh Rhythms and Metres: Aaaociate Profeaaor Miller. 

Tiier-day ami Thursday, 9 a. m., Room 15. (15). 

Archibald, H. T. Foushee, W. L. Kern. J. W. Ragland, O. 

Beardsley, W. F. Guernsey, R. McWhorter^ W. SsTSge, C. A. 

Eckels, W. A. Hamilton, H. A. Milden, A. W. Smith, C. a 

Foster, H. B. Haywood, R W. Pyle, T. L. 

daaeical Archaeology: Dr. Carroll. 
Introduction to Greek Sefdpiure: Thursday, 3 p. m.. Room 15. (11). 

Anderson, R. R T. Foote, T. C. Hamilton, H. A. 

Beardsley, W. F. Foster, H. R McWhorter^A. W. 

Burrell, J. L. A. Guernsey, R Milden, A. W. 

AntiqiLe Aesthetics: Friday, 12 m.. Room 19. (5). 

Guernsey, R. McWhorter, A. W. Milden, A. W. Pyle, T. L. 

Hamilton, H. A. 

Eiegiact Iambic, and Meiic Boete; Sophodee : {Mcnor Qmne): 

Associate Professor Spieker. Monday, Tuenlay, Wednesday, 12 m., 

Room 10. (8). 

Anderson, R B. T. Eager, J. H. Griffin. J. W. ShriTcr, W. P. 

Burrell, J. L. A. Ewell, J. E. Purcell, T. N. D. Wight, C. 

IJyHas^ Epitaphiui ; Euripides : {Minor Course) : Associate Profeaaor 
8PIEKKR. TuehdHy, Wednesday, ThnrKday, 1 p. m., Room 10. (9). 



Pyle, T. L. 
Smith, C. a 



Blackwell, L H. 
Rooker, J. M. 
Briscoe, J. 8. 



Fishach, L. G. 
Mschen, J. G. 



Manken, H. 
Noble, E. R. 



Powers, H. W. 8. 
Spencer, L. C. 



Griffin, J. W. 
Purcell, T. N. D. 



Prose Composition: Associate Profeaaor Sfiekeb. 
Major Couru: Friday, 12 m.. Room 10. (8). 

Anderson, R. B. T. Eager, J. H. 
Burrell, J. L. A. Ewell, J. E. 

Minor Couru : Monday, 1 p. m., Room 10. (9). 

Blackwell, L H. Fisbach, L. G. Manken. H. 

Booker, J. M. Machen, J. G. Noble, E. R. 

Briscoe, J. 8. 

Herodotus, book vii ; Prose Composition : Aaaociate Profeaaor 
Miller. Monday, 10 a. m., Thursday aud Friday, 1 p. m.. Room 8. (8). 
Fenwick, B. L. Mower, McH. Stephens, J. L. 



ShriTsr, W. P. 
Wight, a 



Powers, H. W. 8. 
Spencer, L. C 



Iiatin. (65 Students). 

Claasea meet in McCoy Hall. 



Latin Seminary: Cicero: Profeaaor Warren. Tueeday and Fri- 
day, 11a. m., Room 15. (15). 

Archibald. H. T. Canter, H. V. Guernsey, R Pyle, T. L. 

Basore, J. W. Foote, T. a Haywood, R. W. Ragland, G. 

Beardsley, W. F. Foster. H. B. Hullihen,W. Smith, CI. a 

BlackweU, L H. Griffith, G. McWhorter, A. W. 

Roman Forum and the Imperial Fora: Professor Warren. 
Monday, 11 a. ra., Room 15. (18). 



Archibald, H. T. 
Basore, J. W. 
Beardsley, W. F. 
BlackweU, I. H. 



Foote, T. C. 
Foster, H. B. 
Foushee, W. L. 
Griffith, G. 
Guernsey, R. 



Hamilton, H. A. 
Haywood, R. W. 
Hullihen, W. 
McWhorter, A. W. 



Milden, A. W. 
Pyle, T. L. 
Ragland, G. 
Smith, a S. 



Canter, H. V. 

Incertus Auctor ad Rerennium : Professor Warren. Thura- 

day, 11a. m., Room 15. (15). 

Archibald, H. T. Canter, H. V. GuemseT,R. Pyle, T. L. 
Foote, T. C. Haywooa, R. W. Ragland, G. 



Basore. J. W. 



BeardsW, W. F. Foster, H. R 



Dser, K. 
Haywooa, R. W. 
Hullihen, W. 



Smith, a 8. 



Blackwe J| L H. Griffith, G. McWhorter, A. W. 

Journal dub : Profeasor Warren. Tuesday, 12 m., Room 15. (17). 

Archibald, H. T. Foote, T.C. Guernsey, R McWhorter, A. W. 

Basore, J. W. Foster, H. R Hamilton, H. A, Pyle, T. L. 

Beardsley, W. F. Foushee, W. L. Haywood, R. W. Bagland, G. 

Blackwell, I. H. Griffith, G. Hullihen, W. Smith, C. & 

Canter, H. Y. 

FracHcal Eacercises: Aaaociate Profeaaor Smith. Wednesday, 11 

a. m., Room 15. (17). 

Foote, T. C. Hamilton, H. A. 

Foster. H. R Haywood, R W. 

Griffith , G. Hulli hen , W. 

Guernsey, R McWhorter, A. W. 
Canter, H. Y. 



Archibald, H.T. 
Basore, J. W. 
Beardsley, W. F. 
Blackwell, I. H. 



Pyle, T. L. 
Ragland, G. 
SaTage, C. A. 
Smith, C. 8. 
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The SUvae of Staiius: Dr. H. L. Wilson. Wednesday, 12 m., 
Room 15. (17). 

Archilwld, H. T. Foote, T. C Hamilton, H. A. MUden, A.W. 

BMore. J. W. Foster. H. B. UftTwood, B. W. Pjle. T. L. 

BMrdder, W. F. Griffith, G. HaUiben, W. fijtfland, O. 

BlackweU, L H. GaeniMj, B. McWhorter, A. W. South, C. H. 
Guitar, U. y. 

Taeitus: {EUeiive): Assocuiie Profeflnor Smith. Monday, 9 a. m., 

Tuesday, 10 a. m., Room 10. (4). 
DaTidBOO, O. D. Fisher, F. C. Roes, W. L.' Spilman, E. A. 

TBremee and PiautU9: (Major Gouru) : Associate Professor Smith. 
Wednesday, Thursday, and Friday, 10 a. m., Room 10. (8). 

Aadenm, R. BL T. Eeger, J. H. Griffin. J. W. Ronlston, B. B. 

Barren, J. L. A. Ewell, J. E. Porcell, T. N. D. Wight, a 



lAieraiure : (Minor Oowru) : Associate I^ofessor Smith. 
Tiisdaj, 9 a. m, Room 11. (16). 

BarakcoB, B. X. Btevn, E. B. Kohn, W. I. Sajler, J. A. 

Bbd. A. R. Byrne, H. & Lowndes, E. TumbuU, B, 

Bojer. X. Harris, W. H. Norton, E. L. Tyler, J. E. 

Bad J, J. H. HollAoder, L. M. Raffel, H. B. Whitman, H. S. 

lAvy: (Mimor Qmne): Dr. H. L. WiUBON. Wednesday, Thursday, and 
Friday, 9 a. m.. Room 12. (25). 



Bern helm, B. M. 
Bird, A. B. 
Booker, J. M. 
Bojer, N. 
Bradj, J. H. 
Briscoe, J. 8. 
Brown, E. B. 



Byrne, H. S. 
Flshsch^ Q. 
Harris, W. H. 
Hollander, L. M. 
Kohn, W. I. 
Lowndes, E. 



Machen, J. G. 
Manken, H. 
Miller, H. C. 
Noble, K R. 
Norton, E. L. 
Powers, H. W. S. 



Raffel, H. B. 
Sajler, J. A. 
Spencer. L. C. 
Turnbull, B. 
Tyler, J. E. 
Whitman, H. 8. 



€ie0ro^» Letters; Sallust; Prose Composition: Dr. H. L. 

Wilson. Wednesday, Thursday, and Friday, 10 a. m.. Room 8. (10). 



Cook, T. G. 
Dapprich, F. R. 
Fen wick, B. L. 



Haxen, H. H. 
Hill, W. B. 
Lilly, W.L. 



Lisberger, S. J. 
Mower, McH. 



Stephens, J. L. 
Stroose, £. 



JProse Composition : 

Major Course: Associate Professor Smith. Monday, 10 a. m.. Room 
10. (8). 



Anderson, R. B. T. Eager, J. H. 
Burrell, J. L. A. Ewell, J. E. 



Griffin, J. W. Roulston, R. B. 

Porcell, T. N. D. Wight, a 



Minor Oourn: Dr. H. L. WiLSON. Tuesday, 9 a. m , Room 12. (9). 

Booker, J. M. Machen, J. Q. Miller, H. C. Powers, H. W. & 

Briscoe, J. S. Manken, H. Noble, E. R. Spencer, L. C 
Flshaoh, L. G. 



Sanskrit and Comparative Philology. (27 students). 

Classes meet in McCoy Hall, Room 19. 
Con^parative Phiielogy: Professor Bloomfield. Monday, 4 p. m. 



(14). 
Beardsler, W. F. 



Bogue 
Chami 
Fisher, F. C. 



Fowler, T. H. 
French, J. C. 



King. J. H. 



Roas.W. L. 



King. J. u. Koas. w. i^ 

McWhorier, A. W. Smith, C. & 



Chambers, L. M. Guernsey, R. Ragland, G. Spilman, E. A. 

Harwood, S. P. 



Cknnparative Chrammar: Indo-European Voealitm: Professor Bloom- 
field. Tliursday, 4 p. m. (12). 



Beardsley. W. F. 
BUke, F. R. 
Foote, T. C. 



Guernsey, R. 
Hamilton, H. A. 
Kern, J. W. 



Karrelmeyer, W. Ness, J. A. 
McWhorter. A. W. Pyle, T. L. 
Milden, A. W. Smith, C. S. 



Idthuanian Language and Literature: Professor Bloomfield. 
Tuesday, 12 m. (3). 
Blake, F. R. Karrelmeyer, W. Ness, J. A. 

Vedie Seminary: The Hymns of the Rig- Veda: Professor Bloomfield. 
Friday, 4 p. m. (5). 

Blake, F. R. Foster, H. B. Kern, J. W. Ness, J. A. 

Ewing, A. H. 

Interpretation of the Drama ^akuntala: Professor Bloom- 
field. Wednesday, 4 p. m. (4). 
Blake, F. R. Ewing, A. H. Foster, H. B. Ness, J. A. 

Readings from, the Hitopade^ and the Manavadhar" 
macastra : Mr. BhAKE, ThurKday, 3 p. m. (3). 

Ewing, A. H. Kurrelmeyer, W. Savage, C. A. 

BUementary Sanskrit: Professor Bloomfield. Monday and Thurs- 
day, 12 m. (12). 

Archibald, H. T. Ewing, A. H. Kurrelmeyer, H. Ragland, G. 

Beardslej, W. F. Fowler, T. H. McWhorter, A. W. Savage, < *. A. 

rell, I. H. Guernsey, B. Pyle, T. L. Smith, C. 8. 



Blackw< 



Oriental Seminary. (20 students). 

Classes meet in the Dillmann Library, McCoy Hall, Room 18. 

Hebrew: (Second Yeof's Course: InUrpreiatUm of the Book of Oene 

Professor Haupt. Monday, 3 p. m. (8). 

Blake, F. B. Foote, T. C Guttmacher, A. Rosenan, W. 

Caldwell, W. Grimm, K. J. McPherson, W. B. Schanlarber, 

B!aDereises in Reading Hebrew at Sight: (Selected Psal 

Dr. Johnston. Tuesday, 10 a. m. (3). 
Blake, F. R. Foote, T. C McPherson, W. B. 

Hebrew Prose Cknnposition: ( Translating from English into Hebi 

Professor Haupt. Tuesday, 3.30 p. m. (7). 

Blake, F. R. Grimm, K. J. 

Foote, T. C. Guttmadier. A. 



McPherson, W. B. Schanfarbw, 
Rosenau, W. 



Comp€Mr€Mve Semitic Grammar: Professor Haupt. Moi 

4 p. m. (8). 

Blake, F. R. Caldwell JV. Guttmacher, A. Rosenao, W. 

Foote, T. C. Grimm, K. J. McPherson, W. B. Schanfarber, 

Hebrew: (Advanced Oouru: Critical InterpreteUion of the Book of % 

Professor Haupt. Monday, 5 p. m. (8). 

Blake, F. R. Foote, T. C. Guttmacher, A. Rosenaa. W. 

Caldwell, W. Grimm, K. J. McPherson, W. B. Schanfiarber, 

Elementary Hebrew : ( Qesenms-KauttseKs Hebrew Qrammar, t 
lated by Collins and Cowley ; Genesis f ed, Baer-Ddiltseh) : Mr. Gk 
Wednesday, 3-5 p. m. (2). 
Foote, T. C Jones, J. W. 

Biblical Aramaic: (Interpretation of the Aramaic Portions of the 
of Ezra) : Professor Haupt. Tuesday, 6 p. m. (4). 
Blake, F. R. Foote, T. C Grimm, K. J. McPherson, 

Arabic for Beginners: (Socin*s Orammar) : Dr. Johnston. Ft 
3 p. m. (3). 
Ewing, A. H. Gould, W. E. MosemiUer, C. A. 

Arabic: (Second Yearns Course: Brunnoufs Chrestomathy) : Dr. J* 
ston. Tuesday, 11 a. m. (2). 
McPherson, W. B. Ewing, A. H. 

Arabic: (Advanced Couru) : Dr. Johnston. Wednesday, 11 a. m. 
Blake, F. R. Ewing, A. H. Grimm, K. J. 

Arabic Prose Compositiou : ( Translating from English into Anb^ 
Professor Haupt. Tuesday, 3 p. m. (6). 

Blake, F.R. Grimm, K. J. Rosenaa, W. Schanlkrbw, T 

Ewing, A. H. Guttmadier, A. 

Assyrian: (Second Yeax's Course: Meissnei^s Chrestomathy) : Dr.Joi 

STON. Tuesday, 12 m. (2). 
McPherson, W. B. Foote, T. C 

Epistolary Literature of the Assyrians and BabyUmkm 

Dr. Johnston. Wednesday, 10 a. m. (1). 
Grimm, K. J. 

Assyrian Prose Composition: (Translating from EngHtk a 

Hebrew into Assyrian) : Professor Haupt. Tuesday, 4 p. m. (4). 
Blake, F.R. Foote, T. C Grimm, K. J. McPhenoD,W. 

Ethiopic: Professor Haupt. Wednesday, 5 p. m. (2). 
Blake, F. R. Grimm, K. J. 

Egyptian for Beginners: (Erman^s Orammar): Dr. Jomraro 

Friday, 10 a. m. (6). 

Blake, F.R. Dennis, J. T. Grimm, K. J. McPheiiOB,W. 

Bright, J. W. Foote, T. C. 

Egyptian Archmology : Dr. Johnston. Friday, 4 p. m. (9). 

Blackiston, A. H. Dennis, J. T. Mackall, L. L. Siousiat, 8t G. 

Ballard, Z. M. Foote, T. C. McPherson, W. B. SommerTille,C 

DeGrange, McQ. 



English. 



(134 Students). 

Classes meet in McCoy Hall. 



Shaketpiart) : P 

Room 4 (13). 

Schneider, J. I 

WeBt,H.& 

Wharv,J.B. 



English SenUnary : ( The English Drama b^ore 

fef>6or Bbioht. Tuesday and Thursday, 3-5 p. m., 

Barr, M. L. Griffin, N. E. Huguenin, J. 

Brown, G. D. Griffith, G. Miles, L. W. 

Butler, P. Hagen, S. N. Parham, D. P. 
Farr, J. M. 

Historical English Cframmar: (Lectures): Professor Brio 

* Monday, 11 a. m., Tuesday, 12 m.. Room 12. (14) 

Barr, M. L. Fowler, T. H. Huguenin^. 

Brown, G. D. Griffin, N. K Miles, L. W. 

BuUer, P. Griffith, G. Parham, D. P. 

Farr, J. M. Hagen, 8. N. 



Schneider, J. 1 
West, H. a 
Whar^,J.& 



Mabch, 1899.] 
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The J^MiiM of Shakespeare: Haveiok the Dane : Professor 
Bbioht. Wednetdftj, 4 p. m., Thorsdaj, 12 m^ Room 12. (14). 



Bwr.lLL. 
Brown, Q. D. 
Bailer. P. 
FUt.J. IL 



Griffin, N. B. 
Griffith, G. 
Ha^eo, S. N. 
Hood,F. 



Hugaenin, J. 
Miles, L. W. 
Farluun, D. P. 



Schneider, J. P. 
West, H. S. 
Wharey, J. B. 



■TAtinMil MeeHng: Professor Bright. Alternate FridajR, 4-6 p. m., 
Boom 4. (14). 



Barr, M. L. 
Brown, Q. D. 
BaUer, P. 
Farr,J. M. 



Griffin. N. E. 
Griffith, G. 
Hagen, 8. N. 
Hood, F. 



Haguenin, J. 
Miles, L. W. 
Parham, D. P. 



Schneider, J. P. 
West, H. 8. 
Wharey, J. B. 



Professor Bright. Monday and 
Schneider, J. P. 



^nalo^8aason : {Major (hune): 
Wednesday, 12 m., Room 8. (3). 
Foanocht, EL B. Hood, F. 

^%e CkiroHne JPoete ; Fowndaiionn of lAiemry CrUidmn : 

(Far Oraduaim): Professor Brownr. Wednesday, 11 a. m., Room 8. 

(14). 

Barr, M. L. Fowler, T. H. Hugaenio, J. Parham, D. P. 

Brown, O. D. Griffin, N. E. Miles, L. W. West, H. 8. 

Satlar, P. Hagen, 8. N. Miller, R. D. Wharey, J. B. 

Farr, J. M. Hood, F. 

JLUeraiure of the F^ourieen^h Century f Early SeotMnh 

JPoete: {Mcqot Qmrae): Professor Browne. Tuesdays and Fridays, 
12 m., Room 8. (2). 
Foanocht, E. B. Hood, F. 

.MSariy Englieh Texts; English TAterature: {Minor Course) : 
Professor Browne. Daily, except Friday, 1 p. m., Room 6. (8). 

SoBber, A. Oemmill, J. R. Robinson, E. A. SmuU, M. N. 

Gaddeas,aa Ha8keU,L.W. Robinson, G. C. Wight, C. 

WSnglieh LUerature: { VndergraduaU Elective) : Professor Greene. 
Thursday, 12 m., Friday, 1 p. m.. Room 9. (12). 



Bogna, H. Ensor, J. T. 

Chambers, L. M. Fisher, F. C. 
Oarke, G. M. Frank, 8. W. 



French, J. C. 
Grimes, R. H. 
Guthrie, a E. 



King, J. H. 
Murkland, P. A. 
Thomas, R. H. 



XngUah lAtenUuret {Beauired Undergraduate Course): Professor 
Greene. Monday, 9 a. m., Tuesday, 10 a. m., Wednesday, 11 a. m., 
Room 11. (42). 



Anderson. R. B. T. 
Baeljer, H. 
Beeuwkes, C. J. 
Bemheim, B. BC 
Boachelle, B. N. 

JflTOed, A. A. 

Brooks, C. E. 
Barren, J. L. A. 
Clark, C. T. 
Be Grange, M. 
~ r,J.H. 



Ewell, J. E. 
Ford, C E. 
Foster, F. 
Francis, I. H. 
Glaser, O. a 
Greene, J. D. 
Heyman, 8. 
HUl, J. P. 
Homer, H. L. 
Hyde, E. P. 
Jones, J. W. 



Kerr, R. C. 
Liddell, D. M. 
Lindhelm, N. R. 
Maokall, L. L. 
Marshall, T. H. 
McAU, R. L. 
Moore. J. 8. 
Powell. M. W. 
Parcel!, T. N. D. 
Roalston, R. B. 



Rous, F. P. 
Schermerhom , A. V. R. 
Shriyer, W. P. 
Smith, W. L. 
Speocer, E. M. 
Stephens, C. G. 
Taney hUl.G. L. 
Wingert, M. 
Wlnslow, N. 
Wright, A. 



Xhei4Hrie and English Composition: Professor Greene and 
Mr. Thom. Monday, Tuesday, Wednesday, 12 m. (5). 



Mm A : Boom 9. (26). 



Bird, A. R. 
Booker^. M. 
Boyer, N. 
Brisooe, J. 8. 
Bye, M. 
Ember, A. 
Flshach, L. G. 



Hollander, L. M. 
Jones, J. W. 
Leopold, E. J. 
Macnen, J. G. 
MiUer, H. C 
Morse, R. B. 
Noble, E. R. 



SeeUon B: Boom 11. (83). 



Baldanf, L. K. 
Bandel, J. M. 
Brann, J. 
Brown, E. B. 
Bmto n, A. W. 
]^yme, H. S. 
Oiwstantine,aW. 
Cook, T. G. 
Qronin, F. H. 



Dapprich, F. R. 
Dock, R. 8. 
Ford, a E. 
Gras^, J. & 
Griffith, W. A. 
Hatch, E. C. 
James,W. MoC 
LiUy, W. L. 



Raffel, H. R 
Riffgins, J. A. 
Shippen, L. P. 
Shreve, O. F. 
Spencer, L. C. 
Straus, H. P. 



Lisberger, 8. J. 
Lowndes, E. 
Manken, H. 
Mower, F. D. 
Norton, E. L. 
Powers, H. W. 8. 
Rehberger, G. E. 
Sayler, J. A. 



Strouse, E. 
Swindell. W. B. 
Turn bull, B. 
Vogeler, C. A. 
Warner, H. M. 
Zies, F. 



Smith, R. T. 
Spencer, E. M. 
Stein. J. S. 
Struth, O. A. 
Tyler, J. E. 
West, A. P. 
Whitman, H. & 
Wolf, M. W. 



(107 BtadenU). 

CltMes meet in McCoy Hall. 

^dvansed Oounsi. 

€Ufrnu»n SenUnary: Waltker wn der Vogelweids: Professor Wood. 
Tuesday, Thursday, Friday, 9 a. m.. Room 4. (12). 

Fiurr, J. M. Hann, 8. N. Kurrelmeyer, W. Parham. 

Fowler, T. H. Hicks, F. C. Lyon, C. E. Schneider, J. P. 

Qlasoodk, C CL Hofinaan, J. Miles, I^ W. Stidman, A. G. 



Oerm a $U e Soeieiy: Professor Wood. Fortnightly, Friday, 4-6 p. m., 
Boom 4. (16). 

Schneider, J. P. 
Stidman, A. G. 



Biaka,F.B. 
Fnr.J.M. 



FMsri T.H. 

aa 



Hactn,8. N. 
Hloks,F. a 



HoAnann, J. 

HllIlilMB,W. 



Kurrelmeyer, W. 
Lron, C. E. 
Miles, L. W. 



Lyon 
MUes 
Ness, J. A. 



WUkens, F. H. 



Gothic: Professor Wood. Wednesday and Friday, 10 a. m.. Room 4. (7). 



Farr, J. M. 
Fowler, T. H. 



Hicks, F. a 
Lyon, C. R 



Miles, L. W. 
Ness, J. A. 



Schneider, J. P. 



Wednesday and Friday, 12 m., Room 

Kurrelmeyer, W. Schneider, J.^P. 
Lyon, C. fi. 



Old Norse: Professor Wood. 
4. (7). 

Blake, F. R. Glascock, C C 

Farr, J. M. Hofinann, J. 

Old High German: Olfrid: Professor Wood. Wednesday, 9 a. m., 
Room 4. (11). 

Blake, F. R. Fowler, T. H. Hicks, F. C. Lyon, C. E. 

Brown, G. D. Glascock, C C. Hofinann, J. Schneider, J. P. 

Farr, J. M. Hagen, 8. N. Kurrelmeyer, W. 

History of Btme in Old and MiddU High Cferman: 

Associate Profeiisor Vos. Friday, 3 p. m.. Room 6. (7). 

Fowler, T. H. Hagen, 8. N. Kurrelmeyer, W. West, H. 8. 

Glascock, a C. Hicks, F. O. ~ - - - 



Kurrelmeyer, W. 
Schneider, J. P. 



Vondel as Lyric Poet : Associate Professor VoB. Tuesday, 10 a. m., 

Room 6. (2). 
Hofinann, J. Kurrelmeyer, W. 

Contemporary Gerfnan Drama: Dr. Baker. Monday, 1 p. m., 

Room 8. (5). 

Foster, H. B. Lyon, C. E Schneider, J. P. Stidman, A. G. 

Hicks, F. C. 

McQor Course, 

History of German LitertUure : Associate Professor Vos. Mon- 
day ; Schiller f WaUeneUin : Professor Wood. Tuesday and Friday ; 
Prose Con^position : Professor Wood and Mr. Hopmann. 
Thursday, 11 a. m.. Room 6. (18). 



Bouchelle, B. N. 
Braun, J. 
Breed, A. A. 
Ember, A. 
Greene, J. D. 



Grlffln, J. W. 
Hollander. L. M. 
Leopold, £. J. 
Mackall, L. L. 
Miller, H. C. 



Morse, R. B. 
Roulston, R B. 
Schneider, J. P. 
Taneyhill, G. L. 



Tnmboll, B. 
Vogeler. C A. 
Wight, C. 
Winslow, N. 



Minor Course A, 

JProse Composition: Professor Wood. Monday; Prone Reatt" 
ings and Classics : Associate Professor Vos. Tuesday, Thursday, 
Friday, 11 a. m.. Room 11. (33). 



Byrne, H. 8. 
ConsUotine,C.W. 
Cook, T. G. 
Flshach^ G. 
Harris, W. H. 
Hatch, K C. 
Hasen, H. H. 
James, W. McC. 



Kohn, W. L 
Lowndes, E. 
Norton, E. L. 
Rehberger, G. E 
Rehberger, J. M. 
Rigsins, J. A. 
Sayler, J. A. 
ShroTO, O. F. 



Smith, R. T. 
Strouse, E 
Struth, O. A. 
Swindell, W. B. 
Tyler, J. E. 
West, A. P. 
Whitman. H. S. 
Wolf, M. W. 



Abercrombie, R. T. 
Baldauf, L. K. 
Bandel. J. M. 
Bemheina, B. M. 
Bird, A. R. 
Boyer, N. 
Brown, E. B. 
Bruton, A. W. 
Bye, M. 

Minor Course B. 

ffon Moser^ Der Bibliothekar; Goethe ^ Eomont: Dr. Baker. Daily, 
except Wednesday, 11a. m.. Room 8. (8). 

Beck, G. C. Chatard, J. A Liddell, D. M. Powers, H. W. 8. 

Burrell, J. L. A. Hood, F. Mower, F. D. Purcell, T. N. D. 

Elementary German : Associate Professor Vofl. Tuesday, Wednes- 
day, Friday, 9 a. m., Room 6. (8). 

Fenwick, B. L. Griffith, W. A. Lilly, W. L. Mower, McH. 

Gould, W. E. Hill, W. B. Lisbeiger, 8. J. Weayer, C. C. 

Elective Courses. 

Reaftings in Contemporary^ German lAterature: WUdm- 
brueh, Der Leitte; Ebner-Esehenbaeh, Miterlebtes: Dr. Baker. Mon- 
day, 9 a. ra., Tuesday, 10 a. m.. Room 8. (4). 

Hollander, L. M. Jungbluth, K. Kalb, J. A. Smull, M. N. 

Scientific Readings : Brandt and Day, German Scientific Readings; 

Oohn^ Ueber Bakterien; HelmholtM, Ueber Ooetfu^s Naturwieeensehc^tliche 

Arbetltn: Dr. Baker. Thursday, 12 m., Room 8; Friday, 1 p. m.. 

Room 10. (7). 

Jungbluth, K. Keidel, A. Robinson, G. C. 

Jungbluth, M. Lasenby, M. 



Greenbaom^. 8. 
Haskell, L. W. 



Special Courses. 

HistnricdI. German: {For Oraduate Students): Mr. W. Kurrel- 
meyer. Tuesday and Thursday, 6 p. m.. Room 6. (6). 

Beardsley, W. F. Guernsey, R. McWhorter, A. W. Smith, C. 8. 

Foote, T. C. Haywood, B. W. 

Scientific German: Dippoldt Scientific Oerman Reader: {For Oraduate 
Students) : Mr. Hofmann. Monday and Thursday, 5 p.m., Room 8. (6). 
Clark, F. E. Douglas, J. M. Meyer, J. F. Ragland, G. 

Coble, A B. Loy&g, R E. 

Oral Exercises : Mr. Hofmann. Tuesday, 5 p. m.. Room 8. (6). 



FosDocht. E. B. 
Fowler, T. H. 



LyoD, C. E Schneider, J. P. Stidman, A. O. 

mies, L. W. 



JOHNS HOPKINS 



.oe Lancuagefiu (74 studenu). 

Classes meet in McCoy Hall. 

Courses, 

nee Seminary: Professor Elliott. Tuesday, 11 a. m. to 
J., Room 2. (7). 

der, J. D. Gould, W. E. Nitze, W. A. Stidman, A. G. 

P. J. Mosemiller, G. A. Shaw, J. K 

Bh Dlaieets: Professor Elliott. Monday, 11 a. m., Boom 2. (5). 

ilder, J. D. Goald, W. R MoaemiUer, G. A. Shaw, J. £. 

,P. J. 

hch Phonology : Dr. Armbtbono. Monday, Taesday, Tharsday, 

a. m., Room 2. (11). 

Iielder, J. D. Glascock, C G. Moaemiller, C A. Teillard, X. 

Mj H. v. Gould, W. E. Shaw, J. E. Wharej, J. B. 

r, J. M. Ljoo, C E. Stidman, A. O. 

oneHes and Jnreneh Pironuneiation : Dr. Rambbau. Mon- 

ay, 9 a. m., Room 7. (6). 

tehelder, J. D. Canter, H. Y. Hioka, F. C. Moflemiller, C. A. 

own, G. D. Gould, W. E. 

Id French JECeadinge : Dr. R. H. Wilson. Monday and Wednes- 
day, 3 p. m., Room 2. (8). 

latdielder, J. D. Canter, H. V. Hioka, F. C. Rubenatein, C. A. 

Irown, G. D. Gould, W. E. Miles, L. W. Stidman, A. G. 

Tistorieal French Syntax: Dr. R. H. Wilson. Tnesday and 
Thursday, 3 p. m.. Room 2. (3). 
I^ein, P. J. Moaemiller, C. A. Shaw, J. E. 

The French Novel ( XIX Century) : l>r, Ooden. Friday, 1 1 a. m., 

Room 2. (11). 

Batchelder, J. D. Hagen, S. N. Mosemiller, C. A. Shaw, J. E. 

Brown, G.D. Hicks, F. a Nitae, W. A. SUdman, A. G. 

Frein, P. J. Miles, L. W. Parham, D. P. 

French ConvereoMon : Mr. Teillabd. Thursday, 4 p. m., Room 

2. (1). 
Stidman, A. G. 

Popular Latin : Professor Elliott. Monday, 12 m., Ro6m 2. (4). 
Batchelder, J. D. Gould. W. £. Mosemiller, a A. Stidman, A. G. 

Dante: {Lectures): Professor Elliott. Wednesday, 12 m., Room 2. (5). 



Batchelder, J. D. 
Gould, W. E. 



Bubenstein, C A. Shaw, J. £. 



Stidman, A. G. 



Hietarical Itaiian Chrammar: Dr. Armbtbono. Wednesday 

and Friday, 10 a. m.. Room 6. (1). 
Shaw, J. E. 

Spanieh Philology: Dr. Mabden. Wednesday and Friday, 10 a. m.. 
Room 2. (3). 
Batchelder, J. D. Gould, W. E. Mosemiller, C. A. 

Beginnings of Spanish Literature: Dr. Mabden. Thursday, 

11a. m., Room 2. (5). 

Batchelder, J. D. Moaemiller, C. A. Rnbenstein, C A. Teillard, X 
Gould, W. E. 

Oid Spanish Readings: Dr. Marden. Friday, 12 m., Room 2. (3). 
Batchelder, J. D. Gould, W. R Mosemiller, a A. 

Romance Pal€Bography : Dr. Eeidel. Thursday, 12 m., Room 

2. (7). 

Batchelder. J. D. Gould, W. R Rubenatein, C. A. Teillard, Z. 

Frein, P. J. Mosemiller. C. A. Stidman, A. G. 

RomaneeClub: Professor Elliott. Wednesday, 11a. m., Room 2. (13). 

Armstrong, E. C. Keidel, G. a Nitae. W. A. Shaw, J. £. 

Batchelder. J. D. Marden, C. C. Ogden, P. Stidman, A. G. 

Frein, P. J. Mosemiller, C A. Rubenatein, C. A. Wilson, R. H. 
Gould, W. E. 

Romans d'AntiquiiS: Dr. F. M. Warren. Monday, Tuesday, 
Wednesday, 11a. m., Thursday, 12 m., Friday, 9 a. m.. Room 2. (Dur- 
ing February). (9). 

Batchelder. J. D. Keidel, G.C. Nitae, W. A. Shaw, J. E. 

Frein. P. J. Mosemiller, C. A. Rubenatein, C. A. Stidman, A. G. 

Gould, W. E. 

JBeaiism and Naturalism in French Literature : Dr. F. M. 
Warren. Tuesday, Thursday, Friday, 5 p. m., Donovan Room; Tues- 
day, 12 m., Room 2. (During February). (11). 

Batchelder, J. D. Gould, W. E. Mosemiller, C. A. Shaw, J. E. 

Canter, H.y. Hicks, F. a NiUe, W. A. SUdman, A. G. 

Frein, P. J. Lyon, Q, E. Kubenstein, C. A. 

Thdergraduale Courses, 

French: {Major Course): Associate Professor Rambbau. Daily, except 
Tuesday, 10 a. m., Room 7. (6). 

"-^1 G. D. Fosnocht, E. B. Kurrelmejer, H. Tnmbull, B. 

Tnnee, T. D. 



French : {Minor Qmne, Class A): Associate Professor Rambrau. 
except Thursday, 12 m. (17). 



Abercrombie, B. T. Greene, J. D. 

BeeuwkeSfC. J. GriiBn, E. J. 

Brady, J. H. Harris, W. H. 

Flinn, F. B. HiU, W. B. 
Glaser, O. a 



Homer, H. L. 
Lindheim, N. R. 
Mackall, L. L. 
Moore, J. S. 



FbweU,M. 
Smith. W. 
Taneyhill, 
Wbarey. J 



French: {Minor Course, Class B) : Dr. Ooden. Daily, except ' 

day, 12 m.. Room 6. (18). 

Bogne, H. Flaher, F. a Marshall, T. H. Roaa, W. I 

Brooks, C E. French, J. C. Martin, W. E. ^ilman, E 

Chambers. L. M. Greenbaum, H. S. Moore, J. H. Wirt, C. R 

aark, C. T. Kerr, R. C. Perkina, H. F. Wri^^t, A. 

DeGrange, M. King, J. H. 

French: {Elementary Course) : Dr. Armstrong. Tuesday, Wedi 

Friday, 9 a. m.. Room 10. (8). 
Hasen, H. H. Murkland, P. A. Stephana, J. L. 

French: (Elective Course) : 

Section I: Dr, Keidel. Monday and Wednesday, 12 m.. Room IS 
Bouchelle, B. N. Roulston, R. B. Tayean, R. Werber, O 

Section II: Dr. Ooden. Monday, 9 a. m., Room 10; Thursday, 1 

Room 2. (6). 

Bruce, E. S. Harwood, S. P. Mullen, J. M. Peten, J. ( 

Guggenheimer, C M. Krager, w. M. 

Italian: {Minor Course) : Associate Professor Rambeau. Daily, 

Monday, 9 a. m.. Room 7. (1). 
Wight, C. 

Italian: {EUeUve Course) : Dr. R. H. Wilson. Wednesday and ' 
day, 1 p. m.. Room 4. (1). 
Daridson, G. D. 

Spanish: {Minor Course): Dr. Marden. Daily, except M 
9 a. m., Room 8. (4). 
Bouchelle, B. N. Canter, H.Y. Schermerhom,A.y.R. Tayeaa,B 

Spanish: {Elective Course): Dr. Marden. Monday, 9 a. m 
Wednesday 1 p. m., Room 12. (5). 

Glascock, C. C. Parham, D. P. Rubenatein, C. A. Wharey, J. 

Kurrelmeyer, H. 



History, PoliUos, and Eoonomieeu (ii9 stnd 

Classes meet in McCoy Hall. 



Historical Seminary: Professor Adams. Alternate Fridays 
Room 25. (28). 



Adams, T. S. 
Amold^W. 
Boggs. W. J. 
Brander, W. W. 
Campbell, H. 
Dickerson. E. T. 
Drewry,W. S. 



Freeman, A. T. 
Garrett, R. 
Groome, P. L. 
Marston^. J. 
Martin. W. E. 
McBryde, M. B. 
MiUer. a D. 



Motley, D.E. Smith. T 

Myers, W. S. SnaTOlj 

Persinser, C E. Sommei 
RadcUl%, G. L. P. Sumwa 

Renouf. v. A. Thom, 
Schmeckebier, L. F. Trier, 

Sioossat, St. G. L. WeaTf 



Oermanic History: Professor Adams. Wednesday and 
11 a. m.. Room 25. (30). 



Arnold. B. W. 

Brander. W. W. 
Campbell.H. 
Dawson, J. 
Dickerson, E. T. 
Drewry, W. a 
Freeman, A. T. 



Garrett, R. 
Hicks, F. a 
Hood, F. 
MarstoUtO. J. 
Martin. W. E. 
McBryde, M. B. 
Miller, R. D. 
Motley, D. E. 



Myers, W. 8 
Persinger, C. E. 
RaddiBe, G. L. P. 
Renouf. y. A. 
8chme<^ebier, L. F. 
Schneider, J. P. 
Sioussat, St G. L. 



Siuit 

Snav 

Som 

Sum 

The 

^: 



Nineteenth Century: Professor Adams. Friday, lis. 
(30). 

Adams^T. S. 
Boggs, W. J. 
Brander, W. W. 
Campbell, H. 
Clarke, Q. M. 
Dawson, J. 
Drewry, W. 8. 
Freeman, A. T. 



Garrett, R. 
Groome, P. L. 
Guthrie, C. E. 
Marston, O. J. 
Martin, W. E. 
McBryde, M. B. 
MiUer, R. D. 
Motley, D. E. 



Myers, W. a 
Palmer, J. H. 
Persinger, C. E. 
Radcliffe, G. L. P. 
Renouf. V. A. 
Schmeckebier. L. F. 
Sioussat, St G. L. 



Sr 
g 



History of Civilization: {Major History): Professo 
day and Tuesday, 11 a. m., Room 24. (32). 



Beeuwkes, C. J. 
Boggs, W. J. 
Brady, J. H. 
Clark, C. T. 
DeGrange, M. 
Dickerson. E. T. 
Ford, C. E. 
Foster, F. 



Garrett, R. Marston^. J. 

Grasty,J. 8. Martin, W. E. 

Heyman.S. Miller, R. D. 

Hill. H. D. Moore, J. S. 

Hill, J. P. Palmer, J. H. 

Homer, H. L. 
Lindheim, N. R. 
Marshall, T. H. 



Persinger, C. E. 
Renouf, V. A. 
Schermerhom , A. "V 



Historical Conference: Associate Professor Vj 

Taesdays, 3-5 p. m., Room 23. (10). 

Drewry, W. 8, Radcliffe, G. L. P. SommerrillejC. ^ 

Groome, P. L. Renouf. V. A. Sumwalt, J. W. I 

Motley, D. E. Sioussat, St G. L. 
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iai and Economic Burope: AsBociate Professor Vincent. 

lesdmy and Thursdaj, 10 a. m., Koom 23. (18). 

old, B. W. McBryde, M. B. RadcliSe, 6. L. P. 

vrj, W. & Miller, R. D. Schmeckebier, L. F. 

ome, P. L. MoUej, D. E. SiouBsat, 81. O. L. 

•aton. O. J. Mjen, W. 8. SnitTelj, C. 

tin, W. E. Peninger, C B. 

r&pean History: (Major History): Associate Professor Vincent. 
inrsday and Friday, 11 a. m., Room 23. (21). 



SommerTille.C.W. 
Sum wait, J. W. B. 
Thorn, W. T. 
Weaver, C. C. 



.lC.J. 
ily, J Jtt. 
*,aT. 
^nunge, M. 
i,a E. 
ter, F. 



Grastj, J. S. 
UeTman, S. 
HiU, H. D. 
Hill, J. P. 
Homer, H. L. 



Lindheim, N. B. Smith, W. L. 
Marshall, T. H. Spencer, K M. 

Moore, J. S. Stephens, C. G. 

Schermerhom,A.y.B.Wingert, M. 
Shriver, W. P. Wright, H. C 



fUMfieai JPoHHes: (Hislory-Eeonamies OowBe) : Associate Professor 

[NCENT. Monday and Wednesday, 10 a. ni., Room 23. (21). 

ae, H. Flinn. F. B. Liddell, D. M. Spilman, K A. 

(^elle, B. N. Frendi, J. C. Palmer, J. H. Stein, J. & 

mben, L. M. Kalb, J. A. Bemsen, C. M. Thomas, B. H. 

lin, F. H. King, J. H. Boss, W. L. Ver Planck, De L. 

bar, A. Lazenby, M. Small, M. N. Winslow, N. 
Iter, F. C 

ieriean Eeonotnie History : Dr. Ballaoh. Tuesday, 11a. m., 
oom 20. (7). 

Krfd, B. W. Drewry, W. S. McBryde, M. B. Sommerrille, C.W. 

Oder, W. W. Hicks, F. C. Motley, D. E. 

micip€U and Ijoeal Cfovemtnent: Dr. Ballagh. Thurs- 

ly, 1 p. m.. Room 20. (6). 

Bryde, M. R Baddiflb, G. L. P. Tyler, J. a Wearer, C C 

linger, a E. Bayner, A. W. 

nerai History Examinations: Dr. Ballagh. Friday, 12 m., 

oom 20. (7). 

tley, D. E. Schmeckebier, L. F. Snayely, C. Thom, W. T. 

sLager, C £. Sionsaat, St G. L. Sommerrille, C W. 

iifJIem History : Dr. Ballagh. Friday, 3 p. m.. Room 20. (7). 

awry, W. & ICartin, W. E. Badcliffe, G. L. P. Weaver, C. 

Mnie, P. L. Motley, D. K Sommerrille, C. W. 

issieai and Early European History: (Minor History) : Dr. 

tALLAGH. Daily, except Tu^ay, 10 a. m., Room 20. (16). 

rnheim, B. M. Byrne, H. & Harwood, S. P. Baffel, H. B. 

yer, N. Dock, EL 8. Kohn. W. I. Sayler, J. A. 

•dy, J. H. GrifBn, E. J. Murkland, P. A. Tyler, J. E. 

own, E. R Harris, W. H. Norton, E. L. Whitman, H. a 

lUkMl Cfonferenee: Dr, Willoughbt. Alternate Thursdays, 

-10 p. m.. Room 20. (3). 

ams, T. S. Baddiflb, G. L. P. Weaver, a C 

died States Constiiutionai Law: Dr. Willoughbt. Monday 

Dd Tuesday, 12 m., Room 20. (7). 

sold, R W. Clarke, Q. M. McBryde, M. B. Tyler, J. a 

mdcr, W. W. Marston. O. J. Palmer, J. H. 

foi Aspect of Eeonon^ie and Industrial Brobiems : Dr. 

rnxouGHBY. Wednesday and Thursday, 12 m., Room 20. (11). 

BBS, T. & Campbell, H. Palmer, J. H. Sommerville, C.W. 

Mid, R W. Clarke, G. M. BadcUffe, G. L. P. Weaver, C. C. 

Older, W. W. Myers, W. S. Sioussat, St. G. L. 

teriean Boiitieai and Constiiutionai History: {Major 
Miet) : Dr. Steimcb. Monday and Tuesday, 12 ra., Room 24. (33). 



Alston, A. H. 

^beU,H. 

iEnH>a,E.T. 

nMB,H.C 

IWIT, W. & 

iks,W.BC. 



Frank, S. W. Jungbluth, K. 

Gaddeas, C. C. Kalb, J. A. 

Grimes. B. H. Keidel, A. 
Gaggenneimer, C M. Kn^>p, G. W. 

Hanna, H. S. Krager. W. M. 

Harwood, S. P. Levering. J. 

Jones, T. D. Mallen, J. M. 

Joynor, L. L. Murkland, P. A. 



Peters, J. G. 
Badcliff, W. 
Bayner, A. W. 
Benouf, Y. A. 
Beymann, L. A. 
BoDinson, G. C. 
Ver Planck, De L. 
Weaver, C. C. 



sisryof English Law: lyr.LKE. Friday, 10 a. m.. Room 24. (15). 

Oaid, Z. M. DiekOTSon, E. T. Martin, W. E. Schmeckebier, L. F. 

Mkiston, A. H. Enaor, J. T. Psrsingor, C. E. Tyler, J. C 

m, W. J. Grootne, P. L. BadoUfl^ W. We 

na, G. BC. Ingram, C Badcliifo, G. L. P. 



reaver, C C 



^§ilsh roliiieal and €)onaUtuHonal History: (Major PoU- 
itt): Dr. Lee. Wednesday and Friday, 12 m., Room 24. (36). 



Jones, T. D. 
Joyner, L. L. 
Jungbluth, K. 



Frank, S. W. 
Gaddeas, CC. 

Giiaiea, B. H. jungo 

Groone. P. L. Kalb, J. A. 
Guggimnelmer, C M. Keidel, A. 

Gttttrie, C. R Knapp, O. W. 

Haana, H. S. Krager, W. M. 

Harwood, S. P. Levering, J. 

Ingram, G. Mullen, J. M. 



Murkland, P. A. 
Persinger, C. E. 
Peters, J. O. 
BadcUff, W. 
Benouf, V. A. 
Beymann, L. A. 
Bobioson, G. C, 
Smith, v. E. 
Tyler, J. C. 



hekMon, A. H. 

vmw.j. 

Nta, A. A. 

lacki^aM. 

htaion.RT. 

•vi«,H.C 

iMtTJ-T. 

Mka,W.X. 

m wmi e Seminary: Associate Professor Sherwood and Dr. 

loLLAimxR. Thursday, 4-6 p. m.. Room 21. (12). 

kms, T. a Drtwry, W. R Martin, W. E. Schmeckebier, L. F. 

S^Ml, H. Freeman, A. T. Myers, W. S. Smith, V. K 

*Wiiiu, S. T. . ManlOB, O. J. Benouf, V. A. Tyler, J. a 

iaOtmofEeonowUes to Law: Associate Professor Sherwood. 
Eaaday, 9 a. dl. Room 24. (11 ). 

, T. & GumbsU, H. Freeman, A. T. Benouf, V. A. 

L H. Oaris, G. M. Marston, O. J. Tyler, j. C. 

W. lMdteioii,SLT. Martin, W.R 



Money: Associate Professor Sherwood. Thursday and Friday, 9 



a. m., Room 24. 

Adams, T. R 
Brander.W. W. 
Campbell, H. 
aarke, G. M. 
Dickerson, E. T. 



(18). 

Drewry, W. S. 
Freeman, A. T. 
Garrett, R. 
Groome, P. L. 
Marston, O. J. 



Martin, W. R 
Miller, B. D. 
Myers, W. R 
Pahner, J. H. 



Persinser, C R 
Benoul/v. A. 
Smith, V. R 
Tyler, J. C. 



History and Theory of Crises : Dr. Hollander. Tuesday and 

Wedn^ay, 9 a. m.. Room 24. (14). 

Adams, T. 8. Dickerson, E. T. Miller, R D. Benouf. Y. A. 

Brander, W. W. Drewry, W. S. Myers, W. S. Smith, V. E. 

Campbell, H. Groome, P. L. Persinger, C. E. Tyler, J. C. 

Clarke, G. M. Martin, W. K 

Recent Economic Theories: (Elective Course): Associate Pro- 
fessor Sherwood. Thursday, 12 m., Friday, 1 p. m.. Room 21. (16). 

Campbell, H. Oaddess, a C. Knapp, G. W. Benouf, Y. A. 

Dickerson, E. T. Hanna, H. S. Marstoxi. O. J. Beymann, L A. 

Downes, U. C Jones, T. D. Miller, B. D. Tyler. J. C. 

Fooks, W. M. Joyner, L. L. Bayner, A. W. ver Planck, De L. 

Money and Banking: (Hislory-Eeonomies Course): Dr. Hol- 
lander. Thursday and Friday, 10 a. m., Room 24. (19). 

Bogue, H Fisher, F. C. Laaenby, M. Spilman, B. A. 

Bouchelle, B. N. Flinn. F. B. Liddell, D. M. Stein, J. B. 

Chambers, L. M. FrencJi, J. C Bemsen, C. M. Thomas, B. H. 

Cronin, F. H. Kalb, J. A. Boss, W. L. Winslow, N. 

Ember, A. King, J. H. Smull, M. N. 

Money and Banking: (Minor Course) : Dr. Hollander. Thurs* 
day and Friday, 10 a. m., Room 24. (21). 
Beeuwkes, C. J. 



Boggs, W. J. 
Bruce, E. S. 
Clar«, C. T. 
DeGrange. M. 
Ford, C. E. 



Gemmill, J. B. 
Grasty, J. S. 
Grimes, B. H. 
Heyman, S. 
Hill, J. P. 



Lindheim, N. R. 
Marshall, T. H. 
Moore, J. S. 
Mullen, J. M. 
Peters, J. G. 



Schermerhoni,A.Y.B. 
Shriver, W. P. 
Spencer, E. M. 
Stephens, C G. 
Wingert, M. 



International Tr€ide.: (Minor Course) : Eh*. Hollander. Monday 

and Wednesday, 10 a. m., Room 24. (20). 

Beeuwkes, C. J. Gemmill, J. R. Lindheim, N. R. 

Bruce, E. S. Grasty, J. 8. Marshall, T. H. 

Oark, C. T. Grimes, R. H. Moore, J. S. 

DeGrange, M. Heyman, S. Mullen, J. M. 

Ford, a E. Hill, J. P. Peters, J. G. 



Schermerhom,A.Y.B. 
ShriTer, W. P. 
Spencer, E. M. 
Stephens, C G. 
Wingert, M. 



Philosophy. (56 students). 

Classes meet in Room 12, McCoy Hall. 

History of Bhiiosophy: (For Oraduate Students): Profei«or Griffin. 

Friday, 4 p. m. (9). 

Archibald, H. T. Guernsey, B. Jones, J. W. RabinoTitch, I. B. 

Ewing, A. H. Hood, F. Martin, W. E. WeaTer, C. C. 

Groome, P. L. 

Deductive and Inductive Logic: until December 23* P«y- 
chology: January 3 to March 29; Ethics: after April 5: Professor 
Griffin. Daily, 11 a. m. Outlines of the History of Bhi^ 
iosophy: Weekly. (48). 



Armstrong, J. B. C. Gaddess, C. C. 



Bogue, H. 
Bruce. E. S. 
Chambers, L. M. 
DaTidson, G. D. 
Downes, H. C. 
Fisher, F. C. 
Flinn, F. B. 
Fooks, W. M. 
Fosnocht, E. B. 
Frank, S. W. 
French, J. C. 



Gemmllf, J. B. 
Qreenbaum^. S. 
Grimes, B. H. 



Jungbluth, M. 
Kalb, J. A. 
Keidel. A. 
King, J. H. 



,^ eimer, C. M. Knapp, G. W. 

Hanna, H. S. Krager, W. M. 

Harwood, S. P. Kurrelmeyer, H. 

Haskell, L W. Laxenby, M. 

Jones, J. W. Levering. J . 

Jones, T. D. Mullen, J. M. 

Joyner, L. L. Murkland, P. A. 

Jungbluth, K. Palmer, E. L. 



Peters, J. G. 
Kemsen, C M. 
Beymann, L. A. 
Robinson, G. C. 
Boss. W. L. 
Boutn, J. K. 
Smull, M. N. 
Spilman, E. A. 
TtTeau, B. 
Thomas, B. H. 
Yer Planck, De L. 
Werber, O. S. 



DraHVinC* (71 Studento). 

Classes meet in the Howard Street building. 



Ereehand Drawing: Mr. Whitbman. Tuesday and Thursday, 

2-5 p. m., Room 18. (60). 

Ember, A. Lisberger, S. J. 

Fenwick, B. L. Lowndes, E. 

Fiahach, L. G. Machen, J. G. 

Griffin, E. J. Miller, K. C 

Griffith. W. A. Morse, B. B. 

Gugffenneimer, C. M. Mower, F. D. 



Baldauf, L. K. 
Baodel, J. M. 
Bird, A. B. 
Booker, J. M. 
Boyer, N. 
Braun, J. 
Briscoe, J. S. 
Brown, E. B. 
Bruton, A. W. 
Bye, M. 
Byrne, H. S. 
Cook, T. G. 
Cronin, F. H. 
Dapprich, F. B. 
Duck, B. S. 



Harris, W, H. 
Hatch, E. C. 
Haxen, H. H. 
Hill, W. B. 
Hollander, L. 
James, W. McC. 
Kohn, W. L 
Leopold, E. J. 
Lilly, W. L. 



Mower, McH. 
Noble, £. R 
Norton, E. L. 
Powers, H. W. 8. 
Preston. I. O. 
Baffel, H. B. 
Behberger, G. E. 
Biggins, J. A. 
Sayler, J. A. 



Shreye, O. F. 
Smith, B. T. 
Spencer, L. C. 
Stitin, J. S. 
Stephens, J. L. 
Straus, H. P. 
Strouse, E. 
Struth, O. A. 
Swindell, W. B. 
Tyler, J. E. 
Yogeler, C A. 
Warner, H. M. 
Weet, A. P. 
Wolf, M. W. 
Zies, F. 



Mechanical Drawing: Mr. Geer. Thursday and Friday, 2-5 p. m.. 
Room 9. (11). 

Armstrong, J. R. a Everett, W. T. Illmer, L. Schoepf, F. H. 

Beale, B. B. EstiU, H. a Nightingale, C, E. Swaine, J. W. 

Beeuwkes, B. K. Fitzgerald, T. Pender, H. 
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Forensios and Public Speaking. (i5i studenta). 

Glasses meet in McCoy Hall. 

I>€hate and Parliamentary Practice: Third Year (Senate): Dr. 
Lee. Wednesday, 11 a. m., Donovan Boom. (44). 



Armstrong, J. R. C. 
Bogue, H. 
Bruoe. E. S. 
Chambers, L. M. 
DaTidson, O. D. 
Downes, H. C 
Fisher, F. C. 
FUnn, F. B. 
Fooks, W. M. 
Fosnocht, E. B. 
Frank, 8. W. 



French, J. C. 
OaddesB. C. C. 
Gemmill, J. B. 
GreenbaumjH. S. 
Grimes, B. H. 
Guggenheimer, C. M. 
Hanna, H. S. 
Haskell, L. W. 
Jones, T. D. 
Joyner, L. L. 
Jungbluth, K. 



Kalb, J. A. 
Eeidel, A. 
King, J. H. 
Knapp, G. W. 
Krager, W. M. 
Kurrelmever, H. 
Lazenby, M. 
Levering, J. 
Mullen, J. M. 
Markland, P. A. 
Peters, J. G. 



Bemsen, C M. 
Bevmann, L. A. 
BoDinson, G. C. 
Ross.W. L. 
Smull, M. N. 
Spilman. £. A. 
I^veau, B. 
Thomas, B. H. 
Ver Planck, De L. 
Werber, O. 0. 
Wright, A. 



Conference in Parliamentary Pra^ctice : Dr. Lee. Monday, 

1 p. m., Thursday, 5 p. m., Satnrday, 10 a. m., Donovan Boom. (11). 

Chambers, L. M. French, J. C. Guggenheimer, C. M. Murkland, P. A. 

DaTidson, G. D. Greenbaum^H. 8. Jones, T. D. Beymann, L. A. 

Fisher, F. C. Grimes, B. H. King, J. H. 



Debate and Parliamentary 

aenUUives) : Dr. Lee. Thursday, 

Ewell, J. E. 
Flinn, F. R 



Abercrombie, B. T. 
Anderson, B. B. T. 
Baeljer, a. 
Beeuwkes, C. J. 
Bouchelle, B. N. 
Bradj, J. H. 
Breed, A. A. 
Brooks, C. E. 
Burrell, J. L. A. 
Claik,€. T. 
DeGrange, M. 
Eager, J. H. 



Ford, a E. 
Foster, F. 
Francis, I. H. 
Glaser, O. C. 
Greene, J. D. 
Griffin, J. W. 
Hey man, S. 
Hill, H. D. 
HiU, J. P. 



Law: Second 

12 m., Donovan 

Hyde, E. P. 
Kerr, B. 0. 
liddeU. D. M. 
Lindheim, N. R. 
Mackall. L. L. 
Marshall, T. H. 
McAU, R. L. 
Moore, J. S. 
Powell. M. W. 
Puroell, T. N. D. 
Boulston, B. B. 



Year (House of Repre- 

Room. (45). 

Bous. F. P. 
Bouth, J. £. 
Schermerhom , A. y . B. 
Shriver,W. P. 
Smith, VV. L. 
Stephens, C. G. 
Taneyhill, G. L. 
Whitman, H. 8. 
Wight, C. 
Wingert, M. 
Wright, H. C. 



Coftference in Parliamentary Law : Dr. Lee. Tuesday, 1 p. m., 

Thursday, 8 a m., Saturday, 9 a. m., Donovan Room. (11). 

Beeuwkes, C. J. Griffin, J. W. Liddell, D. M. Shriver, W. P. 

Foster, F. Hill, J. P. Lindheim, N. R. Wingert, M. 

Greene, J. D. Hyde, E. P. McAll, R. L. 



Public Speaking: First Year: 

Wednesday, 1 p. m. (19). 

Baldauf, L. K. Duck, B. S. 

Bird, A. B. Fenwick. B. L. 

Brown, E. B. Hatch, E. 0. 

Byrne, H. S. Homer. H. L. 

Cronin, F. H. Kohn, W. I. 

Thursday, 1 p. m. (22). 

Bandel, J. M. 
Bernheim, B. M. 
Boyer, N. 
Bruton, A. W. 
Constantino, C. W. 
Dapprich, F. B. 



Dr. Lee. Assembly Boom. 



Griffith, W. A. 
Hazen, H. H. 
Hill, W. B. 
Norton, E. L. 
Baffel, H. B. 
Behberger,G. E. 

(21) 

Fishaoh. L. G. 
Griffin, E. J. 
Harris, W. H. 
Hollander, L. M. 
James, W. MoC. 



Lilly, W. L. 
Lisberger, 8. J. 
Miller, H. C 
Morse, B. B. 
Mower, McH. 



Sayler, J. A. 
Smith, R. T. 
Stein, J. S. 
Stephens, J. L. 
Strouse, E. 



Leopold, E. J. 
Lowndes, E. 
Maohen, J. G. 
Manken, H. 
Mower, F. D. 



Friday, 1 p. m. 

Booker, J. M. 
Braun, J. 
Briscoe, J. 8. 
Bye. M. 
Cook, T. G. 
Ember, A. 

FereneiCB: Firti Year (LimUed Close): Dr. Lee. 

day, Friday, 5 p. m., Donovan lioom. (13) 

Bird, A. B. Cook, C. G. Spencer, E. M. 

Boyer, N. Machen, J. G. Spencer. L. C. 

Briscoe, J. 8. Noble, £. R. Straus, H. P. 
Byrne, H. S. 



Biggins, J. A. 
Shreve, O. F. 
Spencer, K M. 
Vogeler, C. A. 



Struth, O. A. 
Swindell, W. B. 
Turnbull, B. • 
Tyler, J. E. 
Zies, F. 



Noble, E. B. 
Powers, H. W. 8. 
Spencer, L. C 
Straus, H. P. 
Warner, H. M. 



Monday, Wednes- 
Swindell, W. B. 



Tyler, J. K 
Wolf, M. W. 



STUDENTS IN THE JOHNS HOPKINS MEDICAL S 
Candidates fob the Degree of M. D. (196). 



Brownell, E. E. 
Buckler, H. W. 
Cole. B. I. 
Daris, F. C. 
Davis, J. S. 
Emerson, C P. 
Epler, B. N. 
Erlanger, J. 
Erans, P. 8., Jr. 



Akerman, J. 
Allen, H. W. 
Austin, M. F. 
Beale, A. E. 
Bettman, M. 
Briggs, E. 
BrQlle, H. 
Burnam. C. F. 
Chaoe, E. S. 
Chittenden, A. 8. 
Christian, H. A. 



Atherton, A. M. 
Baet)er, F. H. 
Baldwin, W. D. 
Berry, J. M. 
BUkeslee, W. H. 
Bloombergb, H. D. 
Boags, T. R. 
Boelev, J. B. 
Bunting, C. H. 
Butler, J. I. 
Carey, H. W. 
Chownlng, W. M. 
Comer, B. T. 
Connor, G. L. 
Connor, B. 



Auer, J. 

Briggs, J. B^ Jr. 
Browne, B. B. 
Bruns, B. M. 
Bryan, W. M. C. 
Bush, C. 
Cbase. L. A. 
Churcnman, J. W. 
Clarke, T. W. 
Cook, H. W. 
Coons, J. J. 
Cooper, J. C. 
Dohme, G. C. 
DoUey, D. H. 
Dudley, H. 
Duffy, B. 



Fourth Year, (33). 



Follis, R. H., Jr. 
Fulton, F. T. 
Gallagher, J. D. 
Harris. H. 
Hoye, H. J. 
Ladd, L. W. 
Little, C. S. 
Luetscher, J. A. 



Lupton, F. A. 
Lynch, F. W. 
liagee, C. L. 
Moore, H. M. 
Ottley, C. W. 
Owsley, P. O. 
Pleasants, J. H., Jr. 
Rosenheim, 8. 



Third Year. (43). 



Dancy, W. R. 
Eggers, A. U. 
Evans, H. C. 
Fairbank, R. 
Farrar, C. B. 
Fisher, A. L. 
Fisher, W. A., Jr. 
Fletcher, H. 
Flint. J. M. 
HealT, W. P. 
Henanckson,W. F. 



Hewlett, A. W. 
Kellogff, W. C. 
Kyes, P. 
Lebus, L. 
Lewis, W. H. 
Uttle, H. W. 
Lowell, E. L. 
MacCallum, J. B. 
Marreil, M. W. 
Meltzer, C B. 
Mosher, C. D. 



Samp 
Steen 
Stone 
Strob) 
Verh< 
WUUs 
Wycl 
Yatee 



Myri< 
Rand 
Beed, 
Roak 
Sabin 
Sowea 
Stone 
Wapp 
Wwt, 
Wool! 



Second Year, (58). 



Drake, G. S., Jr. 
Dutcher, A. 
Fowler, H. A, 
Gay, F. P. 
Graham, N. D. 
Hall, G. W. 
Hamman, L. V. 
Hastreiter, R. F. 
Hathaway, J. U. 
Hitzrot, J M. 
Holden, G. R. 
Hume, E. H. 
Johnston, W. B. 
Kaufman, H. M. 
Lamson, T. 



Lewis, D. Bf. 
Long, M. 
Longoope, W. T. 
Lyle, A. G. 
Maddren, W. H. 
McKeough, E. P. 
Moore, E. S. 
Parker, H. P. 
Pullen, F. K. 
Bubel, M. J. 
Bushmore, 8. 
Salter, J. C. 
Simis, M. P. 
Siemens, J. M. 



Smitl 
Sprat 
Stein 
Stein 
Sweti 
Ulrlc 
Undc 
Walk 
Wart 
Wan 
Watt 
WelU 
Weill 
Wini 



First Year. (62). 



Dunlop. J. 
Eddy, D. L. 
Ernng, W. G. 
Ferry, N. 8. 
Fogle, C. V. 
Foster, N. B. 
Francis, W. W. 
Frankenthal, M. A. 
Geraghty, J. T. 
Glenny, W. H. 
Grant, J. F. 
Haviland, M. L. 
Haynes, M. 8. 
Hirshberg, L. K. 
Horst, C. H. 
Hyroan, 8. 



Jelke, W. F. 
Jones, T. M. 
Earsted, A. 
Lehr, L. C 
L'Engle, E. M. 
Lincoln, M. W. 
Litchfield, G. V., Jr. 
Loots, E. 
Ludlum, 8. D. 
MacGregor, G. M. 
Marshall, S. A. 
McFarland, J. S. 
Meisenhelder, E. W. 
Meisenhelder, J. E. 
Ochsner, H. W. 



Pelto 

Beed 

Riggi 

Biggt 

Boge 

Schol 

SUvei 

Simp 

Talla 

Van . 

Van 

Wirii 

wmi 

Willi 
Wrlg 



Physicians attending Special Courses. (U). 



CmtoII, J. J. 
Cone, C. 
Curtiss, B.M. 



Fearn, T. 
Greenebaum^ C. 
Johnson, E. K, 



Lee, T. 8. 
Mason, D. 
Beuling, B. 



Rich 
Smitl 



During the months of May and June, 1898, the Special < 
Graduates in Medicine were attended by 45 physicians. Theii 
given in the first edition of the Annual Register, 1898-99. 



THE JOURNAL OF EXPERIMENTAL MEDICINE. 



The Journal of Experimental Medicine is devoted to original 
investigations in Physiology, Pathology, Bacteriology, Pharmacology, 
Physiological Chemistry, Hygiene and Medicine. 

The editor is Professor William H. Welch. With him cooperate a 
board of twelve associate editors. 

The Journal has the support and scientific contributions of a large num- 
ber of American collaboratorn, who are active workers in the departments 
represented. 

Three volumes are now complete: — Volume One contains 728 pages, 
large octavo, with 36 plates, and 17 figures in the text; Volume Two, 750 
pages, 54 plates, and 13 figures in the text ; Volume Three, 700 pages, 61 
plates, and 14 figures in the text. 

These volumes include over one hundred separate papers, embodying 
reports of Important researches carried on in the leading scientific labora- 



tories of the United States and Canada. A detailed llat of conU 
sent on application. 

Volume Four (1899) is in progres<t. It will be issaed six ti 
and will contain over six hundred pages, with numerous illustra 

Volume One will not be sold separately. Volume Two 
(bound in cloth, or in separate parts) will be sold for $5.00 (£1.; 
21 ; Francs 26) each. The subscription to the current volan 
(£1.1.0 ; Marks 21 ; Francs 26). The set of four volumes, will 
125.00 (£5.5.0 ; Marks 105; Francs 130.) 

The support of the members of the medical profession and 
desire to help in sustaining a journal devoted solely to reports o; 
nal researches carried on in experimental medicine in America 

Subscriptions and business communications may be addressee 
Murray, Business Manager, Journal of Experimental Medicine, 
Maryland. 
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rtie Effect of Temperature, Pressure and Used Solu- 
Eis on the Deposit of Silver Voltameters. By J. F. 



lie object of this investigalion was to see if by means of temperature 
pxeMore the amount of the electric charge carried by silver ions in the 
GiTolysis of silver nitrate could be varied. It is well known that the 
KNint of the silver deposit, as obtained in ordinary electrolysis, varies 
ghtly according to the conditions under which the deposit is obtained. 
It that this Tariation is due to any change in the carrying capacity of the 
iT«r ions has probably not been proved. 

I^imioary experiments having shown that the pressure had to be oon- 
^eiable if any measurable effect was to be obtained, a piece of apparatus 
■s made by means of which the voltameter could be subjected to a gaseous 
riQiMire of 120 atmospheres. The pressure cage was made by boring a hole 
^'diameter in a piece of steel shafting, threading it, and then screwing 
down upon a saitably prepared base, up through the bottom of which the 
odncting wires paned and the gas was admitted. The Rayleigh form of 
!▼« voltameter was employed. The Ft. dii«h was 7 cm., and the silver 
lode 4 cm. diameter respectively. Two voltameters alike in all respects 
tte provided, and the deposit under atmospheric conditions compared 
iUi that obtained under pressure. The pressure was secured by admitting 
vnpresMd air from a cylinder into the cage. 
The following results were obtained : — 

No. Experiment. 12 3 

Pressure in Atmospheres... 103 95 103 

Deposit in air. 1.1371 1.23745 1.08205 

Deposit nnder pressure 1.1370 1.23740 1.08190 

Diff. in Deposit ...0.0001 0.00005 0.00015 

The time of deposit was about 32 minutes. According to these results, 
> cflect outside of the limits of experimental error was produced. 
The effect of air absorbed under pressure was tested, two deposits being 
ide after the Toltameter had stood during several hours under a pressure 
90-100 atmospheres. The difference in the deposits as obtained in air 
kI ander pressore were 0.00000 and 0.00010 gr. respectively. This result 
ly be reconciled with what Schuster and Crossley (Proc. Roy. Soc., 40, 
844^ 1892) and Meyers (Wied. Ann., 55, p. 288, 1895) found, that dis- 
Tsd gases mffect the amount of the deposit, if it is remembered that oxy- 
1 ind 00^ decTMse and nitrogen increases the deposit. 



To test for a temperature effect it was found necessary to replace the Pt. 
dish by a Pt. disc suspended horizontally near the top of the electrolyte 
just as the anode ordinarily is. In this case the anode was at the bottom 
of the beaker. Here again the two voltameters were alike and were placed 
in series. The solution in one was boiled and then cooled to the tempera- 
ture of melting ice and the deposit from this compared with that obtained 
from a solution maintained at about 90^ C. In these experiments the 
amount of each deposit was about 0.8 gr., the current intensity 0.25-.3 amp., 
and the kathode discs about 13 sq. cm. in area. The average difference in 
the deposits was about 1 part in 8000 — within experimental error. 

This result is apparently not in agreement with four observations made 
by Rayleigh, who found a difference of about 1 part in 2500 in favor of a 
solution at 50° C. as compared with one at 4° C. ; but it is in agreement 
with two observations made by Kahle (Zeitschr. fiir Instr., 8, p. 229, 1898). 
But if the deposit from the hot solution or from a solution previously boiled 
and then cooled was compared with that obtained from an unboiled solu- 
tion, the former seemed to l)e greater than the latter in amounts varying 
from 0.00-0.08 per cent. 

However, using the Rayleigh form of voltameter the deposit from a 
boiled and then cooled solution did not differ more than 0.2 mg. from that 
of a solution not boiled. Though the deposits from cold and hot solutions 
respectively did not differ in amount, they did differ in character. Those 
from cold solutions were always fine grained and snowy white in color, 
while those from hot solutions were more coarsely granular with a tendency 
toward gray in color. 

Next, the deposit from a previously boiled and then cooled water solu- 
tion was compared with that obtained from fused silver nitrate. The results 
of the IsKt seven ex(>eriments are here given : — 

Temp, of fused Ag. NOi.. 260^ 256o 250° 248° 2480 242^ 248® 

Solution deposit ..a7224 0.7307 0.90260 0.79966 0.8611 0.88965 aOOSS 

Fusion deposit 0.7280 0.73076 0.90286 0.79965 0.86115 89080 0.90666 



Diff. 0.0006 0.00006 0.00035 0.00000 0.00005 0.00126 0.00015 

Though these results show a difference in favor of the deposit from the 
fusion, yet this is probably accidental and due to some particles of foreign 
matter that could not be washed off; for there was always more or less of 
a scum floating on the surface of the fused silver nitrate, some of which 
adhered to the kathode when removed. 

Two different series of tests were made on the relative deposits from fresh 
and "used" solutions, the voltameters (Rayleigh form) being alike in all 
respects. The first " osed '' solution tested was made on November 27, its 
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volume was SOO cc., contained 15 per cent, silver nitrate, and from it 52 gr. 
of silver had been deposited when this series began, January 16. Five tests 
were made and 69 gr. of silver had been deposited from the used solution 
when the last test began. The result of the five closely agreeing measure- 
ments gave an increase in deposit from the old solution of 1 part in 11600. 

More than two months later another series of tests on this point was 
made, the old solution by this time having been used a great many times, 
portions from it repeatedly boiled, and about 55 grams more of silver de- 
posited from it. 

The deposit from this solution was compared with that from two different 
15 per cent, fresh solutions, and was greater in amount by about 1 part in 
1700. Moreover, thb was a percentage increase, as was proved by currents 
of different intensities and deposits of different amounts. But in every case 
in both these series of test*, the deposit from the fresh solution was more 
coarsely crystalline (varying from slightly to decidedly), and slightly less 
white in color than that from the old solution — ^just the opposite of what 
Kahle found. Furthermore, a test with litmus paper and with a litmus 
Bolution failed to show any acidity in either the fresh or "used" solutions. 
This again is not in agreement with Kahle's observations. But after each 
experiment the anodes were always more or less coated with grayish black 
matter, which Kahle says is coexistent with the formation of free acid in 
the electrolyte. 

It is not impossible that the discrepancies between the results of Kahle 
and my own are due to the different shapes of anodes used in the two in- 
vestigations. 1 hope to study this possibility very soon. 

The silver nitrate and anodes were all obtained as c. p. from £imer and 
Amend, New York. 



Note on the Energy Spectrum of a Black Body. By 
F. A. Saunders. 

In the University Circulars for June, 1897, and June, 1898, preliminary 
acoounts were given of the work in progress at the time by Dr. C. E. 
Mendenhall and the writer on the above subject. The same work has been 
continued this year by the writer alone, the present object being to map 
out the distribution of energy in the spectrum of an absolutely black body 
at temperatures below 500° Centigrade, and to carry the measurements 
down to temperatures as near that of the room as possible. The black 
,body was one of the same form as before, being an enclosure with walls at 
a uniform temperature, with a small slit cut in the walls to allow some of 
the radiation within to pass out to the measuring apparatus. The latter, 
as before, consisted of a moveable arm spectrometer of the same form as 
that first used by Langley, equipped with a rock 8alt prism and lens, and a 
bolometer whose exposed strip covered an angle of five minutes in the 
spectrum. The galvanometer used was also the same, one of the four-ooil 
pattern with a resistance of 4 ohms, with all the coils connected in parallel. 
The distance between the coil centres was 1 inch and the waste space at 
the centres 3 mm. in diameter. 

As the amount of radiation to be measured was very small, and as there 
are several lines of electric cars near the laboratory which produce dis- 
turbances in any ordinary galvanometer system, a great deal of time was 
spent in the attempt to make a system which would be to a high degree 
both sensitive and astatic. The magnets used for this purpose were made 
from watch hair spring, the best size being 0.05 mm. thick and 0.24 nun. 
wide, tempered and broken off into various lengths, from 0.5 mm. to 2.5 mm. 
These were mounted by means of shellac, or shoemaker's wax, on a very 
fine glass tube, and a fragment of silvered microscope cover-glass of an 
area of about 1.5 sq. m was attached as a mirror. The weight of the entire 
system was from 2.5 to 3 mg. Fourteen different forms were constructed, 
in which the weight was kept nearly the same, but the number, length and 
arjrangement of the magnets was varied. It was found as a result of these 
experiments that there was a limit with this particular galvanometer at 
least, both to the shortness and the thinness of the magnets, beyond which 
it was not profitable to go. The form finally chosen as the best was one in 
which each magnet set consisted of three, of lengths 1.6 mm., 2.3 mm. and 
1.6 mm., the weight of the entire system being between 2 4 and 2.5 mg., 
and of the magnets alone 1.3 mg. With this form a current of 7.7.10—^1 
amperes produced a deflection of 1 mm. on a scale at a metre's distance, 
when the system had a complete period of 10 seconds. 



Qreat difficulty was experienced in obtaining any system which would 
retain a long period for more than a day, whether the magnets had been 
boiled or not, but by making a great number of systems, and carefuUj 
adjusting their magnetic condition from day to day, one was finaUj 
obtained which held a complete period of five seconds for two weeks with- 
out alteration, and it was not possible to obtain anything better than this. 
The galvanometer was shielded by four cylinders of wrought iron, from i 
to i inch in thickness, and with these precautions the system was quite 
steady even at high sensibilities. 

The black body was a double-walled vessel of sheet copper, the inter- 
space of which could be filled with liquids whose boiling points gave the 
desired temperatures. Its dimensions were: outside diameter 13.7 cms., 
outside height 17.5 cms., inside diameter 7.5 cms., and inaide height 
1 1.2 cms. The slit was 3 cms. by 0.6 cms., its area being about ^ of the 
total internal area of the black body. In order to reach the higher tem- 
peratures obtained, the vessel was enclosed in an asbestos fornaoe, and its 
bottom was shielded by fire-day from direct contact with the flames. Bj 
arranging these so that they nearly enclosed the entire ve>sel, and leaving the 
inter-space empty, a fairly uniform temperature was obtained in the interior. 

Energy curves were taken at the following temperatures : — 578^, 503^, 
399°, 313°, 243°, 176° and 100° Centigrade, and from their form, thou^ 
the final corrections have not yet been applied to them, it is evident that 
they furnish, at least approximately, a confirmation of the formula for the 
distribution of energy deduced theoretically by Wien and experimentally 
by Paschen. The drawing of the true curves is, however, as before^ made 
very uncertain by a great number of absorption bands, which were always 
present, although special precautions were taken to have the air about the 
spectrometer as dry and as free from carbon dioxide as possible. 

It was intended to obtain a curve also for the temperature nf 1 8y Cnti 
grade, given by the boiling of liquid air, bnt unexpected diflicnlties wen 
encountered in obtaining any of this fluid, and it was not poesible to cuiy 
out this extension. A small amount was, however, procured through the 
kindness of Prof. William Simon of the Maryland College of Phannaqr, 
but it evaporated completely as soon as it was placed in the black body and 
failed to reduce its temperature lower than -90° C. At this point a small 
deflection was obtained, of about the amount expected from the formnlt, at 
at a wave-length of lOfi, which is where the maximum energy at this tem- 
perature should fall if the product of the absolute temperature and tb^ 

wave-length of the maximum of the energy-curve is a constant quantity ' 

as follows from Paschen's formula. It is interesting to note that if tb-^ 
formula holds down to -183° C, the maximum of the curve will be foora^^ 
at about 30 fi, and will therefore be beyond the reach of any rock-salt 
persion apparatus. 



On the Absorption of Ice in the Ultra-red* By F. 

Saunders. 



The object of this experiment was to determine the absorption of ice 
to compare it closely with that of water, using the same amounts of bot 
in the attempt to find whether the change in physical state produoedi 
change in the absorption. 

The spectro-bolo meter used is described in the previous note; bottXie 
source of radiation was a blackened platinum strip electrically heated 
This was placed 8 centimetres from the optical slit of the spectrometer, s^n/ 
at a distance of 2 centimetres there was an arrangement by which a oel^ 
containing water could be interposed in the path of the radiation. Tfaii 
cell consisted of a small frame cut out of sheet brass, sorioanding a hok 
1.2 X 3 centimetres, over which thin pieces of mica were fastened on boCb 
sides, enclosing between them a space as thick as the braas frame ML 
This was set in a slide so that it could be dropped to the bottom of anv 
row empty tin tube, 20 cms. in length, which could be completely sarroanded 
by a freezing mixture when desired. Two cells were oaed, of 0.8 and 0.tt 
mm. thickness. 

The absorption of the mica sides alone was first measured; then tlnttf 
the cell filled with water, and finally this was dropped into the coki airii 
the tin tube and frozen. It was then interposed in the path of the nStr 
tion only for the instant required to measure its abeorption, and at ooei 
dropped back into the cold air. It was only with this anraitgemeDttliitift 
could be kept frozen as long as was necessaiy. 
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Zr = indnctanoe of fixed coils of electro dynamometer. 

I = indactanoe of hanging coils of electro-dTnamometer. 

C= capacitj of condenser. 
Now, the condition that the currents in arm 1 and in the cross connec- 
tion differ in phase by 90®, or that there is no deflection of the electro- 
djnamometer, is that 



p i?i i?4 _i_ / ^ w;r\ i? 3-t- J?4 



) 



The term involving VIL is very small, so that it may be thrown out 

B\ calculated according to the above formula, will include both the actual 
ohmic resistance and the resistance due to the electric absorption. If the 
resistance of the arm 1 be measured and subtracted from R\ the remainder 
is evidently the resistance due to the electric absorption. 

A few measurements were first made, using ordinary parafine paper con- 
densers, but the heating by the current was so great that no conclusions 
could be drawn from the measurements, since the absorption resistance 
varies greatly with temperature. 

A condenser was then used which had been made in a vacuum. This 
showed scarcely any heating by the current, so that during several hours 
work in a room fairly constant in temperature, the electric absorption 
showed quite small variation. The condenser was one of eight micro- 
farads capacity. The resistance due to electric absorption of four micro- 
farads was 2.56 ohms, that of the other four 2.44. From these the resistance 
of the eight M. F. in parallel should be 1.25. The value found was 1.28. 

The relation between the period of the current and the resistance of elec- 
tric absorption was now studied. The period was determined accurately 
by means of a speed counter and chronograph ; by this means the speed 
could be determined as closely as the constancy of speed would permit. 
Several series of observations were taken with the period varying from 6 
or 8 to 133 per second. In all the observations taken within a few hours 
the temperature was assumed constant, as it would be very nearly, since 
there was very little heating ; and any change of temperature in the room 
would penetrate into the condenser very slowly, as they were tightly en- 
closed in wooden boxes. 

The following table shows the nature of the variation of the resistance 
due to electric absorption with the period of the current. 



.y = number ofaUtmaiUms 


A — deetric abMrption re- 




per second. 


nstanee. 


^X^ 


13.02 


14.79 


192.6 


27.46 


7.06 


193.9 


26.98 


7.12 


190.5 


130.46 


1.58 


206.1 


22.98 


8.60 


198.3 


17.94 


9.99 


179.2 


7.76 


23.19 


179.7 


13.91 


13.07 


1818 


16.89 


10.73 


181.2 


33.25 


5.46 


181.5 



The column .^ X ^ is nearly constant throughout. This was found to 
be true in all the observations, with slight variations. These being easily 
accounted for by changes in the temperature, and in the case of the higher 
periods by the fact that the quantity to be found. A, is the difference between 
two nearly equal quantities. The above table also shows the sensitiveness 
of the electric absorption A to temperature changes. The first five obser- 
vations were taken on one day and the others on another. The change of 
temperature was but a few degrees. 

A series of observations were taken keeping the period nearly constant 
and varying Rt from 2000 to 100 ohms and R4 from 100 to 2000 ohms. 

The following table shows the result : 



Rt 


R4 


N 


A 


NXA 


609.2 
. 2071. 
k 99.46 


507.2 
99.56 
2044.5 


15.61 
17.92 
18.45 


11.84 
10.20 
10.09 


184.8 
182.8 
186.2 



The above results show that the quantity A depends in no way 01 
resistances in the arms of the bridge. 

Another series of observations were taken, in which the period was 
constant, and the e. m. f. acting on the condenser varied. 

The following table shows the results : 



F^=volt8 e. m. f. act- 
ing on condenser. 


N 


A 


NXA 


243 

76 

142 


17.18 
17.95 
19.43 


11.87 
11.72 
10.21 


203.9 
198.7 
198.4 



This table shows the resistance due to electric absorption to be 
pendent of the e. m. f. acting on the condenser. 

It appears from the above, then, that a condenser having electric al 
tion may be considered as a capacity in series with a certain resist 
This resistance is a function of the temperature of the dielectric, bi 
of the e. m. f. acting on the condenser. It is also a function of the { 
of the current passing through the condenser. It varies, at least i 
condenser used in this investigation, inversely as the number of altem; 
of the current. 



Transference of Heat in Cooled Metals* By ( 

Kinsley. 

iSeveral observers at different times and in different countries^ 
noticed an immediate rise of temperature at the cooler end of a I 
metal when the hot end was suddenly cooled. 

Since this would be a most astonishing effect, an investigation o: 
matter was undertaken and carried out as follows. 
' Iron and steel bars of about one-half inch diameter were used, and 
copper thermo-electric couples were soldered to the cooler end of tl 
and to its side. A reflecting galvanometer was used that gave a defli 
of 1 mm. per 0^.05 C. change in temperature. The end of the ba 
heated by a Bunsen compound burner or in a muffle furnace ¥rith a 
lamp. The hot end of the bar was cooled either with blocks of ice 
pouring ice water upon it. The most severe conditions imposed li 
above experimenters are thus fully equaled. 

After errors, due to jarring the galvanometer, and to changes i 
magnetic field of the galvanometer, caused by motion of the bar, had 
eliminated, no effect was observed, even under the most trying condi 
The temperature of the cooler portion of the bar did not increase whc 
hot end was suddenly quenched. The most severe test imposed inc 
the sudden quenching in ice water of the end of the bar, three incl 
which were above the red heat. The thermo-couple then was only 
inches from the glowing end of the bar. 

The galvanometer, of course, showed the usual slow change of tem 
ture due to conduction There was, therefore, a comparatively long time 
quenching before any change of temperature was indicated, and thei 
change was only a reduction of temperature. 



A Method of Measuring the Frequency of Al 
nating Currents.* By Carl Kinsley. 

When an electro-magnet is energized by an alternating current i 
produce an alternating magnetic field. If a strip of iron, whose ni 
period is the same as or twice that of the alternating current, is r 
held near the magnet, it will be set in vibration. Such a rod can be 
to measure different frequencies by changing it in such a way as to m 
vibrate synchronously with the magnetic field. The Gomnx>n freq 



1 M. Henry Bourget, " Astrooome adjoint & robaeiratoire de Toalouse, Jain 14/' 

June 80, 1898. 
Mr. A. T. Bartlett, Cavendish Laboratory, Cambridge, 1889, Nature, Sept. 1, 189 
Mr. J. 8. Stone, Johns Hopkins University, Baltimore, Md., 1888, Nature^ Oct 2 
s A more detailed description of this method will be found in the Physical . 

April, 1899. A description of other methods that are used for this purpose is a 

q;>pear in the Electrician (London). 
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cu then be oompated from the phjsical oonstantB of the bar. This change 
of the frequency of the bar is most easily accomplished by varying its 
momeni of inertia by means of a non-magnetic rider. 

The frequency is the reciprocal of the time of one complete period (0- 
This time can be computed in the case of any iron or steel rod from the 
following equation : 

(1) <»= 1.17 X 10-w -^ + 2.13 X 10-w 4 

■= masB, in grams, of the rider. r=: distance, in centimetres, of the rider 
from the supported end of the ''damped-free " bar. A = width, r= thick- 
OMB, and / = length of the bar from its support, in centimetres. 

If m bar has A = 1 cm., r s= 0.056 cm., / = 7.7 cm., and m = 0.27 g., then 
the equation becomes 

(2) l«=1.80 X 10-7 r» + 2.39 X 10-* 

Id practice a curve determined from this equation will be found a con- 
Tenient method of quick computation. This rod can be used to measure 
frequencieB between 64.7 and 56.1 periods per sec The determination can 
ba made with an error of less than J of 1 per cent. 
A good many kinds of iron and steel bars were tested, and the periodicity 
found from autographic chronographic records. Equation ( 1 ) can be 
with band iron or mild steel with an error of less than 1 9 per cent., 
but if Tery accurate absolute determinations are wished, it will be necessary 
to find the constants in the case of the rod being used. 
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colonial records need only be consalted to substantiate tbis fact. While 
the negro slave bad the disadvantages incident to bis color, the indented 
white servant was at a disadvantage in many respects greater as to 
maintenance and protection. The negro was regarded as a mere tool in 
the hands of the more intelligent servant, and for this reason he excited a 
sympathy which bettered his condition and rendered it in every respect 
superior to the European peasant. The negro was a prot^g^ of the colony, 
to be educated for the purpose of civilizing his fellow beings of the dark 
continent. This was the period when England declared that the slave 
trade was most beneficial and not to be restrained. Her policy was to 
rivet slavery upon the North American continent in order to destroy 
manufacture and encourage agriculture. Masters were employed to restrain 
the slaves, and slaves were in turn arou«ed to rebellion to suppress the 
opposition of the whites to the schemes of the mother country. Notwith- 
standing this policy, Virginia recognized the free negro as a citizen with 
most of the rights of his white brother. At the first meeting of the 
legislature of the Commonwealth in 1777 an act was passed prohibiting the 
enlistment of only those negroes and mulattoes who had no certificate of 
freedom. Many of these enlisted in the service of the colony and their 
services were recognized by the State l^islature. The insurrectionary 
attempts of this period were local and few in number. 

For fifty years no signs of rebellion appeared. After 1668, there are four 
other attempts, if the murder of a master and his family can be termed an 
insurrectionary attempt. The first forty-seven years of the Commonwealth 
of Virginia are characterized by the same vehement opposition to slavery. 
In 1783, there was passed "An Act concerning the emancipation of certain 
slaves who had served as soldiers in this State." This was a step in advance 
of the Act of 1778, which prohibited the further importation of slaves into 
the Commonwealth. England had changed her policy and a strong abolition 
sentiment arose in the absence of an economic interest in the institution 
of slavery. This moral sentiment was carried so far that she deemed 
herself justifiable in violating international law, which was rendered 
possible only through the natural and reasonable sentimental sympathy 
aroused in those sections of the United States, furthest removed from the 
dangers of servile discontent. It was not, as many historians would lead 
ns to believe, that Virginia's policy changed. She still strove to rid herself 
of the negro, but was unfortunate in being forced into a position which at 
first sight would appear to her discredit. The idleness and dissipation 
acquired in the campe of the French and English exhibited themselves in 
the negroes of this period. English spies were arrested in attempts at 
arousing the slaves to rebellion, and when English eflbrts were slackened, 
French influence took its place. The refugees from the St Domingo 
Massacre of 1793 arrived in the United States. Many of their slaves had 
followed them voluntarily, but the majority were forced aboard the vessels 
and brought to Virginia. Their immediate influence was seen in the 
various attempts at revolt in all Eastern Virginia and Carolina. From 
1792 to 1812 occurred three-fourths of the slave revolts in the history of the 
State. 

The Gabriel Insurrection, which took place in Richmond in August, 
1800, is the central fact of this period, and was the first servile attempt of 
any importance. More than one thousand slaves were implicated. Between 
1814 and 1830, there was comparative quiet, and only one alarm was 
occasioned by the slaves. The convention for revising the constitution 
of the State met in 1829. The slaves were informed by some suspicious 
persons that it was called for the purpose of emancipating them. Conse- 
quently, they determined to murder all the whites in case of a failure. 

The French influence had not been extinguished in 1831, the beginning 
of the third period of our study. It was seen in the Southampton 
Rebellion of August, 1831, which is given by most histories as the second 
and last rebellion of the slaves of Virginia. This rebellion and the alarm 
of 1829 together with the presence of great numbers of abolition minionaries 
tended to arouse a spirit of opposition to emancipation. In 1833, the 
slaves of the British West Indies were freed. The South American States 
had previous to this followed the same course. Thus there were three 
great bodies of free negroes ever threatening the slave States. The danger 
from this direction together with that from the Creek, Cherokee and 
Seminole Indians was the cause of much slavery legislation, which because 
of its frequency has been characterized as most stringent and cruel, but 
which to the careful student resolves itself into a series of acts for the 
prevention of slave rebellion and the spread of insurrectionary doctrines 



from Indians, unscrupulous whites, French and British. The 1 
rectionary attempt was the John Brown Raid. 

In all, there were about fifteen slave revolts in Virginia, mil 
were local and included those cases in which only a few si: 
implicated. The characteristic feature of each is that at the bo 
was white or Indian influence, which played upon the cred 
superstition of the negro and used as a tool some fanatic, who wai 
ready to undertake the task of freeing his race. Each plot was c 
by means of some faithful slave who of his own will reported 
master and led his fellow servants to stand loyally by the whites, 
of one hundred people were slaughtered by insurgent slaves in 
and the history of slave insurrection but serves to emphasize the 
humane and kind treatment of the negro and portrays in the an 
slave a true nobleness and heroic manhood, worthy of the Christ: 
From 1829 to 1865 not more than thirty slaves were guilty 
rebellion and conspiracy. During the War when rare opportu 
murder, rapine, and inRurrection were ofiered, a loyalty was she 
slaves unsurpassed for the devotion of dependents to their superic 



INTERNAL IMPROVEMENTS IN NORTH CARO] 

[Abstract of a paper read by Chas. C. Weaver to the Soathem History < 
February 17, 1899.] 

Agitation over the question of internal improvements began in 
degree in North Carolina jubt after the close of our second war w 
Britain. Numerous schemes had been presented before tbis 
considerable work had been done, but the period of greatest aci 
from this time on. Agitation was soon intense. Conventions w€ 
resolutions adopted and addresses presented by leading citizens, al 
the necessity of opening up routes of trade both into and thi 
State. The improvement of transportation facilities as the a 
commerce received chief attention. 

In the movement for internal improvements was involved m 
than at 6rbt appears. It was political as well as economic. At 
the most intense jealousy and rivalry existed between the difieren 
of the State. Under the constitution of the State certain count 
east were entitled to more than one representative in the legisla 
the west was being rapidly settled, the matter of inequality of repn 
in comparison with the population of the two sections became a se 
The west stood for unrestricted suffrage and equal representation, 
east was content to leave undisturbed the system which insure 
political supremacy. This jealousy entered into all considers 
internal improvements. Each section was determined that t 
should not receive more than its share of attention on the pa 
State. In trying to steer between the factions and to please both 
dissipated its resources and brought to naught much work th 
have had good results if it had been rightly applied in any one 1 
but scattered as it was, the state money could do but little good. 

It will be unnecessary to follow all the various schemes t 
planned at different times. A general outline of the whole f 
improvements may be gotten from the following brief summary. 

Improvements related, first, to inlets and sounds on the coast, 
former the two that attracted considerable attention were the C 
and the Cape Fear. The central position of the latter made it p 
important, while the commerce of the Tar, Neuse and Roanoke i 
to be dependent on the Ocraoocke. Difficulties in the way of these 
attention to the inlet at the end of Albemarle Sound. 

The very first attempt that was made at improvements was 
toward rendering the rivers navigable. In addition to those m< 
the Cape Fear, th^ Yadkin, the Catawba and the Broad all rece 
attention of the Legislature. The plans included not only mak 
navigable, but also connecting them by canals. Then, too, roadf 
constructed in places where there were no rivers. Thus it is seen 
middle of the State was to be satisfied by the improvements of tl 
the west by the building of roads and the east must also be help< 
draining of the swamps and marshes of the eastern and southen 
the State. It was claimed to be a matter of moment for the nation 
coast should be made accessible and demands were made upon th 
States government for the State's share in federal surveys and impro 
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PROFESSOR SIMON NEWCOMB. 

[Reprinted from Katurt^ London, May 4, 1899. The following sketch 
is by Professor Maurice Loewy of Paris, Director of the Paris Observa- 
tory, President of the Bureau des Longitudes, Paris, and Member of the 
Academy of Sciences, Paris.] 

Newcorab must be considered, without contradiction, as one of the most 
celebrated astronomers of our time, both on account of the immensity of 
his work and the unity of view which marks the choice of the subjects 
treated by him. 

All is linked together in our solar system : the study of the motion of 
each one of the celestial bodies forming part of it is based upon the 
knowledge of a great number of numerical data, and there exists no funda- 
mental element whose influence is not repercussed on the entire theory of 
these bodies. To endeavor to build up the theory of our whole planetary 
world on an absolutely homogeneous basis of constants was an almost super- 
human task. 

The evaluation of each one of these data demands, indeed, that one 
should attentively go over most of the previoas researches, and continue 
them by more thorough methods. All Newcomb's work, followed up with 
nure perseverance, has constantly tended to this ideal end : first to arrive at 
a more exact knowledge of the magnitudes serving as points of reference, 
and then to establish the theory, not only of all the planets, but also of their 
satellites on a system of constants as precise as modem observations permit. 
Wishing to realize in a complete manner this vast programme, Newcomb 
has recognized that the published observations do not always furnish the 
necessaxy information for obtaining with exactness all the looked-for 
elements Abandoning, therefore, the domain of pure speculation, he has 
given himself up to researches which proclaim him possessed of a talent of 
observation of the highest order. By personal studies he has succeeded in 
filling many of the gaps which seriously impeded the progress of theory. 
Thus, in order to determine the masses of Neptune and Uranus and the 
elements of their satellites, he made a series of observations of great value, 
on which are partially founded the ephemerides inserted in all nautical 
almanacs. 

1 shall simply mention here in a few words K>me of the preparatory 
work preceding the construction of the magnificent edifice of which I have 
indicated the plan, on the happy completion of which the tsdentific world 
is to l>e congratulated. Throughout its execution one recognizes the sign 
of a master-mind whose conclusions assume a definite character and remain 
acquireil to science. 

The solar parallax is one of the most essential data which intervene in 
all researches concerning the planetary system. Newcomb undertook to fix 
its value by the discussion of all the transits of Venus observed previously 
to 1882. In a very detailed memoir, he calls astronomers' attention to the 
danger to which they are exposed by giving an exaggerated confidence to 
certain modem methods. The systematic exclusion of the ancient observa- 
tions cannot sufficiently be justified by discordances which exist between 
their results and those obtained more recently. By a minute and impartial 
discussion of all existing documents, Newcomb arrived at a value almost 
identical with the one adopted in 1896 by the International Conference of 
Pkris. 

Again, in order to obtain by an altogether independent means the value 
of this same constant, Newcomb undertook a determination of the velocity 
of light, based on the ingenious method suggested by L^n Foucault. 
These reseftrcbes of a physical nature opened the way to an important 
advanoe in our knowledge of the heavens. In fact, we had all reason to 
hope t&t the value obtained for the Telocity of light, eombined vrith the 
constant of aberration, would allow us to determine the solar parallax piore 
accurately than by the usual astronomical methods. Newcomb holds that 
moltiplicitT of methods is an easoitial condition of success ; this motive led 
him to choose Foncaulfs method, which he applied with rare sagacity. 
The agreement between the different results obtained in this way by Corau, 
Midiekoo and Newcomb is an admirable one, and testifies to the knowledge 
skill of the experimenters. With the help of the values found for the 
of light, it would have been poesible to deduce the parallax, if 
Lions had not revealed the uncertainty which still hoven 
value of the abeiratioo constants. 
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I cannot close the list of these preparatory studies without referring 
subject which interests the highest problems of astronomy of precision* 
The observations of the planets and of the moon depend on 
coordinates of the fundamental stars, of which unfortunately we poesess 
yet no catalogue absolutely free from systematic errors. One of Newoom 
constant preoccupations was to try to constitute a uniform system of poit: 
of reference, at least in right ascension, this coordinate having weigK -^j 
importance in the case of observations of moving bodies. The catalog- ^ ^JT 
drawn up by him, and by Auwers, for the fundamental and bright 
the ecliptic, have shared in equal measure up to a very recent date the fa 
of astronomers. But the use, in the same scientific research, of elemt 
derived from different sources, presents inconveniences acknowledged 
a long time. A reform in this direction had become very desirable, 
circumstance has again afibrded Newcomb the opportunity of manif< 
the inexhaustible resources of his activity and talent An intemati< 
conference, held in Paris in 1896, under the auspices of the Bureau 
Longitudes, had as its object to elaborate a common system of constants 
fundamental stars to be employed in the astronomical ephemerides. 
comb took one of the most important parts in the discussions and resolut . 
of this conference. At its suggestion he has undertaken, not only 
research of the definite values to adopt for the lunar-solar precession 
the planetary precession, but also the construction of a new catalogiB. 
fundamental stars in accordance with the system of elements chosen b 
Paris meeting of astronomers. Newcomb has consecrated these two J 
years to the accomplishing of this arduous task. The catalogue of fca 
mental stars, which he has just finished, will come into use in the begin 
of 1901, and will realise in the work of astronomers that nnitj and 
plification so long desired. 

I now come to the labors which have absorbed the greatest paxr-A of 
Newcomb*s scientific activity : they refer to the domain of oele^stisl 
mechanics. 

At the time when the great work of Le Verrier had only reacheA the 
tables of Jupiter, Newcomb published an excellent theory of the two pl^uneti 
furthest from us, Uranus and Neptune. These tables, from the momeK^t of 
their appearance, have oeen used by astronomers of every country. 

Among the greatest triumphs of Newcomb's career must be CQunted his 
many and fruitful researches on the motion of the moon. The theoKT^ of 
the moon bristles with difficulties. No one has yet succeeded in estahl ish- 
ing a complete harmony Ixftween theory and observation. In his l«.»iar 
tables, Hansen, in order to obtain this accordance for a limited interv^aal of 
time, was obliged to attribute to an inequality arising from the action ^n of 
Venus an empirical coefficient of an excessive amount, and to adopt be^Mdes 
an acceleration of the secular movement twice as great as that which resflssolts 
from the law of universal gravitation according to the calcalatioos of* two 
illustrious geometricians, Adams and Delaunay. Should we, as a ^srett 
number of sotan/s think, attribute to Hansen's number, so far fron^a. the 
theoretical value, an indisputable reality, and try to discover the ph jp « «] 
causes of the anomaly ; or should we see the origin of the disagreemoaDt in 
an erroneous interpretation of historical documents ? Newcomb dicS ool 
recoil before the difficulties which the solution of this problem ent^ailed. 
He discussed all the occultations observed since the invention of ^ 
telesco))e up to a rei-enttime; he himself examined forgotten observa.tioai; 
buried for one hundred and fifty years in the registers of the Plaris Obeem- 
tory. These neglected documents have thrown a vivid light on the qnaatioo. 
In thu< utilizing an abundant harvest of new information, and oatrecdng 
Hansen's theory by the exclusion of every empirical coefficient, Newcomb 
arrived at results of fundamental importance. He proved, agiedng in thii 
with Tisserand's researches, that the eclipses of the Almagest and those of 
the Arabs, as well as the ancient occultations, agree very well with the 
theoretical value of the secular acceleration ; and ftuther, as a ooiollaiy, 
that the most ancient solar eclipses, the representation of which would 
seem to demand an increase of the secular acceleration, can without scrapie 
be It>fi out of consideration, either because the reality of the pheoomeDon 
remains doubtful, or because there exists too great an uncertain^ in the 
hour and place of observation. 

One nught without inconvenience, therefore, adopt the theoretieil 
acceleration of 6^^, correcting the mean motion and the longitnde of the 
epoch. But whatever value is chosen, and this was not antidptted, 
one must, after having suppressed Hansen's erroneoos inequality, refign 
oneself to introduce another notable empiric tenn of a period of about 
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two hundred and aeveiitj yean, and of an onezplained origin; one 
simply notes that this amplitude is nearly that of an inequality due to 
VenoB, the existence of which is not doubtful. 

Besides this empiric inequality, Newcomb has discovered another, less 
pixooounoed, with a coefficient superior to V\ with an amplitude of 
client twenty-seven days, and appearing to be associated with a long 
period perturbation of the excentricity and perigee. These delicate 
deductions have since been confirmed by the theoretical researches of 
Meaaxs. Neison and Hill, which show that the terms in question are due 
U> the action of Jupiter. By all these investigations, Newcomb has 
elucidated, in a masterly way, the actual state of the theory of the motion 
of oar satellite. 

The two theories of the moon which must be considered the best are 
tbofle of the two celebrated geometricians, Delannay and Hansen; they 
founded on totally different methods. By the help of a long, minute 
tedious transformation, because it is a question of formulse occupying 
flieTeral quarto volumes, Newcomb has rendered their expressions imme- 
diately comparable, bringing them moreover to a system of precise and 
uniform constants. 

Farther, by this comparison, he has shown that, in spite of the difference 
of method, Uie two theorie:! lead to identical results for solar perturba- 
-^onSy which form the essential part of them and are indeed the only ones 
^vhich were calculated by Delaunay. 

I must now pass very briefly to some of Newcomb*8 other memoirs. 
One of his most original researches is relative to Hyperion, Saturn's seventh 
satellite, discovered almost simultaneously by Bond and Lassell. The 
anovement observed was in disaccord with the prediction of theory. In 
fact the migor axis of Hyperion's orbit, instead of moving, directly, round 
fcSatnm in a century, accomplished a revolution in the opposite direction 
in the short period of eighteen years. 

Newcomb has proved that this rapid retrograde revolution is caused by 
th% perturbing action of the next satellite Titan. 

In the various volumes of " The Astronomical Papers for the use of the 
American Nautical Almanac," Newcomb has published a great number of 
memoirs. One can follow step by step the immense progress achieved in 
the execution of the vast project which he had taken upon himself to 
accomplish. 

It is difficult to convey an idea of the considerable efforts, the sagacity 
^hich must be displayed, the numerous investigations which must be 
ausoomplished, in order to make known to a sufficient degree uf approxima- 
tion the motion during a century of a body of our planetary system. Only 
those scientific men who have given themselves up to analogous studies 
can appreciate the enormous expenditure of physical and intellectual 
energy which must have been necessary to Newcomb in order to bring to 
m happy end the researches on the four planets nearest the sun. Newcomb 
has baaed his work on more than 60,000 observations, which he has 
compared with Le Verrier's tables; the perturbations have been calcu- 
lated with great precision. While Newcomb has thus founded theories 
of these fdviets on a more precise basis, his celebrated collaborator, 
Mr. Hill, haa obtuned the same results for the two planets Jupiter and 
Saturn. 

Henceforth, science will profit by the fruits of this immense labor, con- 
sisting of the tables of the planets Mercury, Venus, Mars and the Earth. 
hk a special volume there are to be found various researches on the funda- 
mentad constants of astronomy. 

We have only been able to give a short sketch of Newoomb*s achieve- 
ments; he is gifted with a prodigious power of work, which is testified by 
the extraordinarily long list of his researches. 

The reception which has been accorded to them by all competent men 
pointi to their author as one of the most illustrious representatives of 
uilialial mechanics. 

This activity has embraced the most diverse branches of astronomy. 
Not only has he given a great scope to the intellectual movement of his 
country, hut he has also contributed in a very successful manner to elevate 
the level of the civilization of our age, enriching the domain of science 
with beautiful and durable conquests. 

LOEWT. 



PRESENTATION OP A PORTRAIT OP PROPESSOR 

REMSEN. 

In December 1897, a circular letter was Fent to Professor Remsen's 
former students, requesting their aid to secure his portrait for the 
University. The re8|x>nRe was so prompt and hearty that the committee 
was enabled, before the summer vacation, to present the project to 
Professor Remsen and to request him to sit for the portrait which was 
painletl, during the Hiinmier, by Mr. Robert Gordon Hardie at Brattleboro, 
Vermont, where Profensor Remsen very kindly consented to spend part of 
the vacation and thus secure a portrait painted under the most favorable 
circumKtances. The portrait represents him in a Bitting position with one 
arm reHiing on the arm of a chair. It is an excellent likeness and a fine 
work of art and will be as great an accession tu the University collection 
as that of Professor Newcomb, which was painted by the same artist. 
Besides the former ami present students, some of Professor Remsen's 
oolleaKues and personal friends assisted in securing the portrait. It was 
fornmlly presented at the public Commemoration exercises on February 
22, by Dr. J. Elliott Gilpin, who had acted as secretary of the committee, 
and was accepted, on behalf of the University, by Mr. G. Morton Stewart, 
President of the Board of Trustees. In presenting the portrait to the 
University Dr. Gilpin said : " I have the pleasure of presenting to the Uni- 
versity, on behalf of the former and present students and some of the asso- 
ciates and friends of Pn>fes8or Remsen, his portrait which was painted last 
summer at Brattleboro, V^ermont, by Mr. Robert Gordon Hardie. In doing 
so I cannot refrain from expressing, in their behalf, their appreciation of 
the grt-at benefits they have derived from their intercourse with Professor 
Remsen as »n instructor and a friend. They have been inspired and 
encour;ig(d by the example of his enthusiasm and have gone out to their 
life work with high aims and ideals. These men are now exerting their 
influence for the advancement of their profession and the welfare of the 
nation, and are distributed over more than 30 states from Maine to 
California and from Minnesota to Louisiana. As for his work in behalf of 
the University and this city, no words of mine are necessary to you who 
know so well the part he has played in the (growth of this institution and 
in all matters concerning the welfare of the city. It is then as a slight 
token of our appreciation of his services in our behalf that we present this 
portrait to be hung on these walls with the portraits of those whose labors 
and noble deeds in behalf of this University will ever be recalled by these 
portraits. In this paper will be found the names of those for whom I now 
present this portrait to the University." 

This list was as follows : 

StudenU, 

Alleman, G. Franklin, E. C. Jones, W. A. Palmer, C. S. 

Arbuckle, H. B. Fraps, (i. 8. Kastle, J. H. Parks, R. N. 

Ballard. M, H. Gilpin, J. E. Reiser, E. H. Ragland, 0. D. 

Base, D. Gray, G. W. Kilgore, B. W. Randall, W. W. 

Berkeley, W. N. Griffin, J. J. King, 8. H. Richardson, G. W. 

Blackshear, C. C. Hall, L. B. Kohler, E. P. Russell, G. W. 

Brackett, R. X. Hart, E. Lengfeld, F. Saunders, A. P. 

Brewer, C. E. Hartman, R. N. Mackay, E. Shober, W. B. 

Brigham, C. P. Henderson, N. E. Magruder, E. W. Slack, H. R. 

Bromwell, W. Herty, C. H. McKee, 8. R. Slagle, R. L. 

Bucher, J. E. Higbee, H. H. Metcalf, W. V. Stoddard, W. B. 

Cameron, F. K. Hillyer, H. N. Moale, P. R, Stokes, H. N. 

Caspar], C. £. Hite, S. H. Muckenfuss, A. M. Ullmann, H. M. 

Chamberiain, J . S. Hollis, F. S. Nakaseko, R. Waters, C. E. 

Dashiell, P. J. Holmes, W. B. Newell, L. C. Weida, G. F. 

Day, D. T. Holmes, J. H. Norris, J. F. White, J. 

Day, W. C. Hopkins, A. J. Norris, R. 8. Wilson, F. D. 

Dohme, A. R. L. Hunter, J. R. Noyes, W. A. Wolff, F. A. 

Emerson, W. H. Jones, H. C. Orndorff, W. R, Young, A. V. E. 

Fay, H. Jones, W. Palmer, C. 

VoUeagueM, 
President Gilman, and Professors Abel, Ames, Griffin, Halsted, Hurd, 
Morse, Renouf, Rowland, Welch, Barker, Reid, and J. W. Williams. 

Perianal Friendg, 
Messrs. B. N. Baker, D. L. Bartlett, W. A. Fisher, C. C. Hall, Theo. 
Marburg, and R. M. Venable. 
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PROGRAMMES FOR 1899-1900. 

The folIowiDg courses in literature and science are offered for the academic year which begins October 1, 1899. They are open to 
roperly qualified young men, according to conditions varying somewhat in each department. 



MATHEMATICS. 



Advanced Courses. 
Professor Craig. 

The general Theory of Abelian Integrals and the Inversion 

Theory. 
Vhrte (Mies weddy, fimt Kaff-ftar, 

.Automorphic Functions. 
Vhrte time$ wetJdy, teeond Kalf-year. 

General Theory of Differential Equations. 
Fkree Uma weeldy, through the year. 

Chapters in the Theory of Surfaces. 

Xo be given oceagionaUy,'] 

Dr. Cohen. 

smentary Theory of Functions. 

rWiee weekly^ through^he year, 

gher Plane Curves. 

rWiee weekly, through the year. 

t*B Theory of Transformation Groups. 

rmiee weekly, first half-year, 

ivanced Algebra. 

weekly, ueond half-year. 



Undergraduate Courses. 

Major Course, 
tterminants. 
F'our htmn weekly, ufUU Oeiobtr 20. Professor Httlbubt. 

fiferential and Integral Calculus (special topics). 

^Vwr hawre weekly, Oetoba- 24 la December 22. Professor Hulbubt. 

ements of Projective Geometry. 

9\mr kowre weekly, January 2 to Fdnuary 23. Professor Hulbubt. 

ialytic Geometry of Three Dimensions. 

Fkmr howre weekly, February 27 to April 11. Professor Hulburt. 

ementary Theory of Equations. 

F\mr hours weekly, April IS to the end of the year. Professor Hulbubt. 

Minor Course, 
cialytic Geometry. 
FVwr hours weekly, until December 21. Professor Hulbubt. 

ifierential and Integral Calculus. 

Pour hours weekly, January 2 to the end of the year. Professor Hulbubt. 

For Candidates for Matriculation, 

klgebra (special topics) ; Solid Geometry ; Plane Trigonometry ; 

Analytic Geometry (straight line and loci). 
Four hours weekly, through the year. Dr. Cohek. 

Etedive Course, 
Kfierential Equations. 

Two hours weeibfy, through the year. Dr. Cohen. 

This ooorse presents the elementary principles of Ordinary and Partial 
Uferential EqoatioDfl^ and affords to students of Physics, Astronomy, and 
lactriciiy a neoesaary working knowledge of the subject. Mach time is 
ifoltd to the idlation of problems. 



PHYSICS. 

[A more detailed prognunme has been separately iasaed and may be had on ^>pUcation.] 



Advanced Courses. 

Professor Rowland will lecture on — 
Heat Conduction and Phjrsical Optics. 

Four hotars weekly, through the year. 

These lectures conbtitute one-half of a complete course, which extends 
through two years. In the year 1900-1901, the lectures will be on Elec- 
tricity and Magnetism. 

Professor Ames will direct the PhysiccU Seminary, which meets 
once a week through the year, and to which only the most 
advanced students are admitted. During the first-half of the 
year, the subject of Thermodynamics will be considered in the 
Seminary ; and that of Spectrum Analysis, during the second. 

Professor Ames will also lecture on — 
Theoretical Mechanics. 

Two hours weekly, first half-year. 

Hydrodynamics and Sound. 

Two hours weekly, second half-year. 

These lectures are designed to be introductory to Professor Rowland's 
course, and students should take them during their first graduate year. 

For all the advanced lectures a thorough knowledge of analytic 
geometry of three dimensions and of dififerential equations is 
necessary. 

Dr. Dorset will hold recitations and conferences on the above 
lectures. 
Twice a week, through the year. 

Dr. DoRSEY will also direct the work in the astronomical observa- 
tory. 

Mr. Whitehead will lecture on — 
Special Topics in Applied Electricity. 

Two hours weekly, through the year. 

This course will be accompanied by tests and laboratory experiments. 

Dr. L. A. Bauer will give a special course of lectures on The 

Magnetism of the Earth. 

For courses in Geological Physics and in Physical Chemistry, the 
programmes in Geology and in Chemistry may be consulted. 

Laboratory Work. 

Advanced students are expected to give as much of their time 
as possible to laboratory work. This consists at first in performing 
experiments which are designed to familiarize them with labora- 
tory methods and with the use of instruments for exact measure- 
ments. When sufi&cient experience of this kind has been acquired, 
they undertake, under the guidance of the instructors, some re- 
search designed to be of permanent value. 

Journal Meetings. 

The instructors meet once a week with the advanced students 
for the reading and discussion of the current physical journals. 
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Among the journals on which reports are regularly given are the follow- 
ing: The Philosophical Magazine, The American Journal of Science, The 
Physical Review, The Astrophysical Journal, Wiedemann's Annalen and 
Beiblatter, Zeitschrift fur physikalische Chemie, Journal de Physique, 
Annalea de Chimie et de Physique, Nature, Comptes Rendus, London 
Electrician, the Proceedings of the Royal Society of London and of many 
other societies. 

Collegiate Courses. 

These courses are designed for undergraduates and for those 
graduate students who wish to extend their knowledge of Physics, 
but are not prepared for more advanced work. 

Firai Year (Minor Course.) 

1. Lectures and recitations on General Physics. 
Fofwr hours wedb/y, through the year. Professor Ames. 

2. Laboratory Work. 

Thru hours weekly, through the year. Dr. Bliss and assistants. 

This course does not assume that the student has had any previous 
acquaintance with physics; but he is supposed to know how to use loga- 
rithms and to have had thorough instruction in plane trigonometry. 

Second Year (Major Course.) 

1. Lectures and recitations on the following subjects : 

Mechanics, including some simple problems in the motion of rigid and 
elastic bodies. 

Elementary Thermodynamics. 

Electricity and Magnetism. 

Physical Optics. 

Four hours weekly , through the year. Professor Amrs. 

2. Laboratory Work. 

Five hours weefdy, through the year. Professor Ames and Dr. Bliss. 

This course presupposes at least one year's previous work in physics, and 
an accurate knowledge of analytic geometry of two dimensions and the 
calcnlos. 

The laboratory work of both courses accompanies the lectures 
throughout the year, and is largely quantitative, being designed 
to impress the principles of the subject and to impart experi- 
mental skill. In the second year, therefore, problems presenting 
greater difficulties, either experimental or theoretical, are assigned. 
Written reports of the work are required of all the students. 



CHEMISTRY. 



The courses in Chemistry are intended to meet the wants (1) 
of graduate students who make Chemistry their specialty, or who 
select it as one of their subordinate subjects for the degree of 
Doctor of Philosophy ; and (2) of undergraduate students who 
study Chemistry for general training. The first and second years' 
courses cover the ground of General Chemistry, as far as it is 
possible to do so in the time occupied. Together they form the 
full course designed for undergraduates. Graduates, including 
those who intend to enter the Medical School, who have not done 
an equivalent amount of work, will follow such parts of these 
courses as maj seem desirable. 

Advanced Work for Graduate Students. 

Laboraiory. 

Under the direction of Professors Remsen and Morse. Daily, 
except Saturday, frwn 9 a. m. to 6 j>. m. 



The work will consist in a thorough study of analytic methods in m: 
typical preparations especially of compounds of carbon, in practice i 
methods of physical chemistry, and in carrying on investigations. 

Lectures, 

(a) Compounds of Carbon, by Professor Remsen. Four i 
times weekly, throughoui the year, 

(h) Historical Topics, under the direction of Professor Rem 
by advanced students. About twelve lectures, second half-year 

This work, while serving to familiarize students with chemical liter 
is intended to aid them in acquiring the art of presenting subjects i 
form of lectures before audiences. All those who intend to become tea 
of Chemistry, are expected to take active part in the work. 

(c) Physical Chemistry, by Dr. Jones. Three times w 
through the year. 

(d) The Elements of Physical Chemistry, by Dr. J( 
Twice weekly, first-half year. 

Journal Meetings. — The instructors and advanced stut 
will meet weekly, on Mondays at 9 a. m., and at such other 1 
as may be appointed, for the purpose of hearing reports or 
principal articles contained in the journals of Chemistry. 

The journals read and regularly reported on are : Annalen der Ch 
Berichte der deutschen chemischen Qesellschaft, Journal of the Che 
Society ( London), Journal fiir praktische Chemie, Zeitschrift fur analy 
Chemie, Zeitschrift fiir physikalische Chemie, American Chemical Joi 
Journal of the Society of Chemical Industry, Bulletin de la Soci^t^ 
ique, Annales de Chimie et de Physique, Zeitschrift fur anorgai 
Chemie, and occasionally others. 

Collegiate Courses. 

Minor Course, 

(a) Introduction to General Chemistry. 

Lectures and recitations^ four hours weekly, through the year, by Pixi 
Renouf and Dr. Gilpin. 

(b) Laboratory Work. 

Five to six hours weekly, through the year, under the direction of Pro 
Renouf and Dr. Gilpin. 

No previous l«nowledge of chemistry is required. The class-room 
is based on Remsen's Chemistry (Briefer Connie), and covers the fi( 
inorganic chemistry, as far as possible. The last twenty class-room exe 
give a sketch of organic chemistry, particularly for the benefit of 
students whose study of chemistry is confined to the minor coaree. 1 
laboratory the student repeats the experiments performed in the cla»-r 
and, in addition, has some practice in simple qualitative and qaantit 
analysis. Each student is required to keep a note-book of his woric. 

Major Course, 

(a) Advanced Inorganic Chemistry. 

Lectures and recitations, four hours weekly, until Christnuis, by Prof 

MOBSE. 

(b) Chemistry of the Compounds of Carbon. 

Lectures and recUaiions, four hours weekly, from January 2 to the end q 
year, by Professor Morse. 

(c) Laboratory Work. 

Five to six hours weekly, through the year, under the direction of Prof 
Renouf. 

The class-room work in inorganic chemistry, in the major coon 
confined to a study of the metallic elements and to analytical chemi 
The laboratory work until January is systematic qualitative aoal 
from January to the end of the year, the making of inorganic and orj 
preparations. The compounds to be made are so chosen that the sto 
may become acquainte«l with as many classes and methods as pos 
The text books used are Remsen's Inorganic Chemistry (advanced coo 
Remsen's Organic Chemistry, and Renouf s Inorganic Preparatioii& 
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Tertiary foesik. Some of this material has been already described ; 
while much awaits further study. 

Among the most important of the special collections are : 

The Williams collection of rocks and minerals, the Lewis collection of 
Focks and thin sections, the Krantz collection of fossils, the Hill collection 
of rocks and characteristic fossils from the Cretaceous formations of Texas, 
and the Sturtz, the Lehmann, and the Allen collections. 

State Scientific Bureaus Connected with the 
Geological Department. 

Two scientific bureaus, established by the Legislature and 
maintained at the expense of the State, are carried on in connec- 
tion with the Geological Department. They are the Maryland 
Geological and Economic Survey, and the Maryland State 
Weather Service. Professor Clark is in charge of both of these 
organizations, which are concerned with a study of the geology 
and physical features of the State of Maryland. A sum of $27,000 
annually is appropriated by the State for these bureaus. 



THE BIOLOGICAL SCIENCES. 



The courses in the Biological Sciences are designed (1) for 
students who wish to make 2^ology, Botany, Animal Physiology, 
Anatomy, or Pathology a subject of advanced study and research, 
or the principal or a subordinate subject for the degree of Doctor 
of Philosophy ; (2) for graduates in medicine who desire special 
courses in one or more of these subjects ; (3) for undergraduates 
who desire some knowledge of the biological sciences as part of a 
liberal education ; and (4) for undergraduates who desire to pre- 
pare themselves for the study of medicine. 

The various laboratories are open daily during the session from 
9 a. m. to 5 p. m. The work is conducted under the direction of 
the professors of the different departments. 

Graduate Courses. 

ZOOLOGY AND BOTANY. 

The work in Zoology and Botany is directed by Dr. W. K. 
Brooks, Professor of Zoology, assisted by Dr. E. A. Andrews, 
Associate Professor of Biology, Dr. D. S. Johnson, Associate in 
Botany, Dr. B. W. Barton, Lecturer in systematic Botany, and 
other assistants. 

1. Professor Brooks will conduct the following courses, with the 
assistance of Dr. Andrews and Dr. Johnson. 

Advanced laboratory work in Zoology. 
Ikaly^ throughout the year. 

History of Zoology. 

Weekly, from January to the end of the year. 

Advanced lectures in Zoology, by instructors and fellows. 
Weekly f from January 1 to April 1. 

Zoological Journal Club. 

Weekly t until April l^ for the diecumon of the current literature of Zoology, 

Zoological Seminary. 

Weekly f from Uie beginning of the eeetion until April 1. 

Marine Zoology. 
Daily, in July and August. 

2. Dr. Andrews will give a course of twelve lectures on Proto- 
plasm, in November and December. 



3. Dr. Johnson will conduct the following courses : 
The. Comparative Morphology of the Vegetable Kingdom. 

TiDO lectures and two laboratory exercises weekly, throughout the year. 

Physiology and Histology of Plants. 

Two exercises a week, throughout the year. 

Botanical Journal Club. 

Weekly, throughout the year. 

Botanical Seminary. 
Weekly, throughout the year, 

PHYSIOLOGY. 

The following courses in Physiology are offered to grad 
students : 

1. By Professor Howell : 

Work leading to the degree of Doctor of Philosophy, 
Physiology as the principal subject. 

This work includes lectures, laboratory methods, research, 
attendance upon the meetings of the physiological seminary 
journal club. 

2. By Professor Howell and Dr. Dreyer : 

Work leading to the degree of Doctor of Philosophy 
Physiology as a subordinate subject. Two courses are offd 
either of which will be accepted as absolving the conditions 1 
subordinate subject Either course may be taken by grad 
students, without reference to a degree. 

(a) The course given to medical students, consisting of a 
three lectures weekly throughout the year, and laboratory w 
six hours weekly, from October to January. This course is g 
in the mornings. 

(b,) An afternoon course consisting of lectures and labora 
work, three afternoons weekly, from January to June. 

3. By Professor Howell : 
Physiological Journal Club. 

Weekly, throughout the year, 

4. By Professor Howell : 
Physiological Seminary. 

Weildy, throughout the year. 

Special lectures on selected topics in Physiology by members of the 
or advanced students^ are given oocasionallj as part of the Seminary i 

5. By Professor Howell and Dr. Dreyer : 

Advanced laboratory work in Physiology, methods of den 
stration and research. 

This course is intended for those who have completed elementary ooi 
in Physiology. The work is done individaally. 

ANATOMY. 

The various courses given in the department of Anatomy 
open to graduate students. In addition, opportunities 
afforded for advanced work and original investigation, 
general outline of the work of the department follows: 

I. Systematic instruction in histology, microscopic anatomy,! 
neurology by Professor Barker and Dr. Bardeen, from Octobe 
to March 15, mornings. 

II. Systematic instruction in gross human anatomy by Profea 
Mall and Dr. Harrison, from October 1 to March 15, aftemoo 

III. Advanced work and original investigation under I 
direction of Professor Mall, Professor Barker, Dr. HariisoD, a 
Dr. Bardeen, daily, during the academic year. 
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2. ElemeDtary Zoology. 

Until Christnuu. Frofemor Bbooeb. 

3. ElemeDtary Botany. 

From January 2 to April 1. Dr. Johnson. 

4. Embryology. 

F^rom April 1 to the end of the fegsUm. Associate Professor Andrews. 

Systematic Botany. 

An introdaction to systematic Botany, given by Dr. Barton in April 
and May, is open to any student, without previous training, as an equiva- 
lent of part of the course in free-hand drawing. 



Greek Seminary. 

Professor Qildebsleeve will conduct the Greek Seminary, the 
plan of which is based on the continuous study of some leading 
author or some special department of literature. 

The Seminary consists of the director, fellows, and scholars, and 
such advanced students as shall satisfy the director of their fitness 
for an active participation in the work by an essay, a critical 
exercise, or some similar test of attainments and capacity. All 
graduate students, however, may have the privilege of attending 
the course. 

During the next academic year the study of the Greek Hiato- 
rians will constitute the chief occupation of the members and 
Thukydides will be the centre of the work. There will be two 
meetings a week during the entire session. Especial attention 
will be paid to the development of hbtorical style and method. 

In connection with the Seminary there will be held a series of 

conferences on Oreek Historiography. 

The students should possess Herodotos,Thukydide8, Xenophon, Polybios, 
Dionysios of Halikamassos (rhetorical works), and Schafer's Quellenkunde 
der griechischen Geschichte. 

Advanced and Graduate Courses. 

1. Professor Gildersleeve will also conduct a course of Prac- 
tical Exercises in Oreek, consisting chiefly in extemporaneous 
translation from Oreek into English and English into Greek, two 
meetings a week from the beginning of the session to the first of 
January. 

2. The subject of HermenetUics and Criticism will be taken up 
in a series of conferences (Blass being the text-book). 

3. A syntactical society will be organized for the promotion of 
research. 

4. Notice of other courses is reserved. 

AflBociate Professor Miller will conduct the following courses : 

1. tleadings twice a week in Thukydides during the first half 
of the year. 

2. Lectures and Practical Exercises in Greek Palaeography, 
twice weekly during the latter half of the year. 

3. Exercises in advanced Greek composition for the benefit of 
candidates for the degree of Doctor of Philosopliy. 

Undergraduate Courses. 

For Candidates for Matriculation. 

Homer, Iliad (book vi) ; Herodotos (book vii) ; Sight Reading ; 
Prose Composition. 
Three haun weekly, through the year. Associate Professor Milleb. 



Minor Course. 

Isokrates, Panegyricus. 

Three hours weekly^ first half-year. Associate Professor Spiekeb. 

Private Reading : Xenophon, Hellenica (book i). 

Lysias, vii ; Euripides (one play). 

Three hours weekly, second half-year. Associate Professor Spiekeb 

Private Reading ; Homer, Iliad (books xvi, xviii). 

Prose Composition. 

Weekly through the year. Associate Professor Spiekeb. 

Major Course. 
Thukydides (book vii). 

Three hours weekly, first half-year. Associate Professor Spiekeb. 

Private Reading : Demosthenes, Philippics. 
Selections from the elegiac, melic, and iambic poets ; So{ 
(one play). 
Three hours weekly, second half-year. Associate Professor Spiekef 

Private Reading: Aischylos (one play). 
Prose Composition. 

Weekly through the year. Associate Professor Spiekeb. 

Elective Course. 

Demosthenes, 55 ; Gospel according to St. Mark. 

Two hours weekly, first half-year. Associate Professor Spiekeb. 



LATIN. 

Latin Seminary. 

Associate Professor Kirby F. Smith will conduct the 

Seminary. During the next academic year, the centre o 

will be Roman Satire. There will be two meetings a week th 

out the year devoted to critical interpretation, to various au 

studies, and to the presentation of papers prepared by men] 

the Seminary. In the first half of the year, more particulai 

tion will be given to Horace ; in the second half, to Juven 

Students are advised to provide themselves in advance with Ke\ 
Holder's Ediiio Minor of Horace (Leipzig, Teubner, 1878), Kit 
Satires of Horace (2nd edition, VVeidmann, Berlin, 1895), Bue 
edition of Persius and Juvenal (Weidmann, 1893), Buecheler's ed 
Petronius, including; the fragments of the Saturae Menippeae of Vai 
Seneca's Apoeolocyiitofda (VVeidmann, 1895), Baehrens' Fragmenia I 
Ronwnorum (Teubner, Leipzig, 1886), and van der Vliet*s A 
Metamorphoses (Teubner, 1898). Books to be used in other cour 
be announced later. 

Advanced and Graduate Courses. 

1. Throughout the year. Associate Professor Smith will ] 
once a week on Roman Satire. 

2. During the first half-year, he will read with a class, 
week, Seneca's Apocoloeyniosis and part of Petronius. 

3. During the second half-year, he will read selection! 
Apuleius, with a class, once a week. 

4. A Journal Club will meet regularly to report on c 
philological periodicals containing articles of interest to La 

5. During the first half-year. Dr. H. L. Wilson will 
on Latin Palaeography, once a week, with practical ex 
in reading fac-si miles of manuscripts. 

6. During the second half-year, he will lecture, once a wc 
Historical Latin Grammar. 
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B. Linguistic Seieru^ and Comparative Orammar of the Indo- 
European Languages. 

6. The Elements of Linguistic Science, with an introductory 
account of the Ethnology of the Indo-European peoples. 

Weekly, ihnmgh the year. 

7. The elements of Phonetics. 

Weekly conferences from the opening of tKe session until Christmas, 

8. Comparative Grammar of Greek, Latin, German, and San- 
skrit The history of the Indo-European consonants. 

Weekly, through the year, 

9. Introduction to the Old-Bulgarian (Church-Slavonic) lan- 
guage. 

Weekly, throttgh the year. 

No knowledge of Sanskrit is required for any of the courses under B. 
Course 6 sketches briefly the history of the science of language; presents a 
concise account of the ethnological history of the Indo-European (Aryan) 
peoples ; deals with the fundamental questions of growth and change in 
language ; and finally treats of the origin of language. Course 7 will be 
carried on in practical conferences, for the purpose of familiarizing students 
of language and philology in general with the nature of spoken sounds. 
Course 8 is intended as an introduction into the most elementary methods 
and results of the comparatiTe grammar of the most important Indo Euro- 
pean languages. Course 9 is to be given for the first time in this Univer- 
sity ; it was preceded for the last two years by an elementary and advanced 
course in Lithuanian ; these two most important languages of the Bal to- 
Slavic family will hereafter be treated alternately from year to year. 



ENGLISH. 



A. 

Professor Bright will conduct the following courses : 

I. 

English Seminary. 

Graduate students are admitted to the Seminary as soon as 
they have satisfied initial requirements for independent research. 
The discipline of the Seminary is designed to impart training 
in scholarly methods of dealing with literary and linguistic 
problems. Study and investigation are bestowed upon selected 
periods of literary history, upon departments of literature extend- 
ing through successive periods, and upon the works of important 
writers, separately or in groups. Usually there is a change of 
subject each half-year. 

The following subjects are announced for the academic year 
beginning October 1, 1899 : (a) Epic poetry in England, especially 
the Beoumlf,B.nd Milton's Paradise Lost (^ first half-year) ; (6) The 
Prose Literature of the reign of King Alfred the Great {second 
half-year). 

The meetings of the Seminary will occupy four hours a week. 
Tuesday and Thursday, 3-5 p. m. 

II. 

Lectures on English Grammar. Thursday, 1 2 m., first half-year ; 
Wednesday, 4 jo. m., second half-year. 

III. 

The Interpretation of Texts: (a) The Lay of Havelok the 
Dane. Monday, 11 a. m., first half-year; (b) Early Plays. Mon- 
dagf 11 a. m. and Tuesday, 12 m., second half-year. 




Students will be required to provide themselves with Skeat's 
edition of The Lay of Havelok the Dane (Early English Text 
Society, Extra Series, No. iv, 1868), and Alois Brandl's Quellen 
des weltlichen Dramas in England vor Shakespeare ( Quellen und 
Forschungen, No. lxxx, Strassburg, 1898). 



IV. 



The English Journal Club (fortnightly, two hours), for reports 
on the current journals, reviews of new books, and the presenta- 
tion and discussion of original papers on linguistic and literary 
subjects. 

V. 

An introductory course in Anglo-Saxon, with Bright's Anglo- 
Saxon Reader as the text-book. Monday and Wednesday, 12 m. 

B. 

Professor Browne will give the following courses in English 
Literature: 

VI. 

A general course covering the whole field, from the 7th to the 
19th century. The study, of course, is synoptical ; but emphasis 
is laid upon the chief writers and most important periods. Mor- 
ley's Manual (Tyler's edition) is used as a text-book. Wednesday 
and Thursday, 1 p. m. 

VII. 

A course in the writers of the 12th, 13th,. and 14th centuries 
(from the Peterborough Chronicle to Chaucer). The texts are 
read from Morris and Skeat's Specimens, the students beginning 
with the easier and proceeding to the more difficult. Li addition 
to the knowledge thus acquired of an interesting and formative 
period of our literature, this introduction to the early forms of 
the language will be found a helpful prodromus to the study of 
Anglo-Saxon. Monday and Tuesday, 1 p. m. 

VIII. 

A course in the writers of the Elizabethan period. The origin 
and development of the English drama will be traced from its 
earliest recorded beginnings down to Shakespeare, the representa- - 
tive of its highest perfection, and in its decadence io the later - 
Jacobean dramatists. Tuesday, 12 m., first half-year . 

IX. 

A course in the literature of the first h'alf of the 19th century.. ^ 
Tuesday, 12 m., second half year. 

X. 

The Early Scottish Poetry from Barbour (a. d. 1350) to Lynd-^ 
say (a. d. 1550) will be studied by the aid of a chrestomath 
especially prepared for this class. A course of historical an 
critical lectures will be given concurrently with the 
Friday, 12 m. 

XI. 

Lectures, for advanced students, on the Scottish Poets froi 
Lyndsay to Bums. Wednesday, 11 a. m. 

C. 

Professor Greene will give the following courses in Rhetoric 
and in English Literature: 
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Proee Readings: Baumbach, -ErzaA/iin^enundifarcAcn; Chamisso, 

Peter Schlemihl. • 

Weekly, through the year. Dr. Vos. 

Proee Composition. 

Weekly, through the year. Professor Wood. 

Private Reading : Gutzkow, Zopf und Schweri. 

Class B: 

Otis, Elementary German; Brandt, Oerman Reader; von Moser, 

Der BiJblioihekar; Goethe, Egmont ; Prose Composition (E. S. 

Buchheim, Elementary Oerman Prose Composition^ Oxford, 

1893); Whitney, Oerman Grammar. 
Four hours weekly, through the year. Dr. Baker. 

Minor Coarse B is intended only for students who have matriculated in 
Greek, and have fully met at entrance the matriculation requirements ; for 
such students, it absolves the requirements in German. Other students 
must absolve Minor A. 

Major Course. 
Drama. 

Goethe, Fauat. Professor Wood. Schiller, Wallenaleins Lager, Die Piceo- 
lomini. Mr. Hofmann. 

Two hours weekly, through the year. 

History of German Literature : Classical Period. 
Weekly, through the year. Associate Professor Vos. 

Prose Composition. 

G. A. Buchheim, Materials for Oerman Prose Composition, Parts 1 and II, 
London, 1894. 

Weekly, through the year. Professor Wood and Mr. Hofmann. 

Private Reading : Schiller, Wallensteins Tod. 

Elective Course. 

Contemporary Literature, in Rapid Readings. 

Works by Hauptmann, Sudermann, £bner-£schenbach, and von Wilden- 
bruch are read. 

Two hours weekly, through the year. Dr. Baker. 

This course is intended for students who have completed the equivalent 
of a Minor. 

Special Courses. 

Courses 1 and 2 are open to graduate students who already 
possess an elementary knowledge of Grerman and wish to acquire 
greater fluency in reading. The first is intended for students in 
T^ianguages, History, and Economics ; the second, for students in 
the Natural Sciences. Successful completion of either course is 
accepted as an equivalent of the reading knowledge of German 
required of candidates for the degree of Doctor of Philosophy. 

1. Historical German. 

Seller, Die Heimat der Indogermanen ; Hoffmann's Historische ErzaJUhngen ; 
Lange, A then im Spiegd der aristophanischen Komodie. 
T^iee weekly. Dr. Baker. 

2. Scientific German. 

* • 

Dippold, Scientific Oerman Reader; von Helmholtz, Uber Ooeth^s natur- 
wissenscha/Uiche Arbeiten. 
Twiee weekly. Dr. Bak£B. 

This course is open to graduate students who already possess an elemen- 
tary knowledge of German, and wish to acquire greater fluency in reading. 

3. Oral Exercises in German. 
Twice weekly. Mr. Hofmann. 

Thb course is intended especially for students in the departments of 
modern languages, who lack an extended vocabulary and sufficient famili- 
arity with written and spoken German. A thorough knowledge of the 
elements is presupposed. 



ROMANCE LANGUAGES. 



Advanced Courses. 

I. With second and third year students : 

Professor Elliott. 

(a). Seminary. Twice weekly. 

The Fables of Marie de France ; Work on Manuscripts. 

(6). French Dialects. Weekly. 

(c). Lectures on Dante. Weekly. 

(d). Romance Club. Weekly. 

Professor F. M. Warren. 

(c). The Breton Cycle. Twenty lectures in the mouth of 1 
ruary. 

(/). The Mediaeval French Drama. Four lectures. 

(g). The Modern French Drama. Eight public lectures. 

[I. The Theatre of Comeille, Moli^re, and Racine. 11. Volta 
Work as a Playwright 111. La Chauss^s Innovations. D 
rot's Reform. IV. Shakespeare's Influence. V. The Roma 
School. Victor Hugo. VI. Dumas, De Vigny, Musset, Scr 
VII. The drame, Dumas fiis, Sardou. VIII. Symbolism on 
Stage. The Plays of To-day.] 

Associate Professor Marden. 

(A). Spanish Philology. Twice weekly. 

Gorra, Ling%ia e Lelleralura Spagnuola deUe Origini; Baist, 
Spanische Sprache (in Grober's Gi-undriss der Romantsehen P, 
logic); Meyer- Lubke, Grammaire des Langues Romanes, vols I 

(i). Old Spanish Readings. Weekly. 

Gorra, Lingua e Litteratura Spagnuola dtUe Origini; Lidforss, 
Gantares de Myo Cid ; Janer, Poetas Casteilanos anterwres al <! 
XV. 

U)' Spanbh Seminary. Poema de Fernan Gonzalez. 7\ 
weekly. 

(k). Lectures on the Early Spanish Drama. Weekly. 

II. With first year students : 

Professor Elliott. 

(a). Popular Latin. Weekly, 

{b). French Physiological Phonetics. Weekly. 

Passy, Les sons du franca is ; Beyer, Franzosiche Phonetik ; Sw 
Primer of Phonetics ; Yieior, EUmente der Phonetik; Micha 
and Passy, Dictionnaire Phonitique de la Langue Fran^aise. 

Associate Professor Rambeau. 

(c). Phonetics and French pronunciation, with practical e:: 
cises. Weekly, second half-year. 
A. Rambeau and Jean Passy, Chrestomathie fran^ise, Holt, ^ 
York, 1897 ; Paul Passy, Les sons dufran^ais, 4th edition, 18 

Dr. Brush. 

(d). Old French Phonology and Morphology. Three hou 
weekly. 
Schwan-Behrens, Oramma4ik des Altfransosichen ; Suchier, /^ Fra 
pau) et U Proven^; Suchier, AUfraruosiche Grammatik ; Kortin 
Lateinisch-romanisches Worterbueh; Nyrop, Grammaire hisloriq 
de la langue fran^ise. 

{e). Elementary Course in Old French Readings. Weekly. 

Texts: Paris and Jeanroy: Extraits des Chroniquers fnmgau ; ' 

Paris: Extraits de la Chanson de Roland; Saintsbury: La S 

menis de Strasbourg, and La OantUhu de Samte EuMie; Siidiii 

Auoajtsin u. Nieolete; Warnke: Die Lais der Marie de FroMO. 
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(/). Advanced Couree in Old French Readings. Twice weekly. 
First Semester : The Arthurian Cycle. 

Texts: Foerster: Krialian von IVoyes Eree u. Enide^ Halle, 1896; 
Foerster : Li Chevaliers as deua EntpieSf Halle, 1877 ; Fried wagner : 
Meraugi* von Portlest/uer^ Halle, 1897 ; Stengel : Durmarl U QaloU^ 
Tubingen, 1873. 

Second Semester : Early French Lyrics. 
Texts: Bartsch: Romanzenu. PasiourelleUy Leipzig?, 1870; Brakel- 
mann : Lea Pius Aneiem Chantonniera Frangais, Part 1 , Paris, 
1891 ; Part 2, Marburg, 1896. 

Dr. Keidel. 

(g). Methodology of the Romance Languages. Weekly, first 
half-year, 

(k). Paleography. Weekly, second half-year. 

>jr. Ogden. 

(i). Lyric Expression in French Literature from the Times of 

the Renaissance. Weekly, 

(J). Proven9al. Weekly. 
Appel's Chrestomaihie. 

Undergraduate Courses. 

..^nociate Professor Rambeau. 
Trench: Second Year (Major) Course. 

Outline of the History of French Literature from the begin- 
niugs to the xixth century, especially the xviith century ; 
study of Classical Tragedy and Comedy. 
Hapid reading of Comeille, Kacine, Voltaire, and especially Molidre. 
Twice weeklif. 

t. Literature of the xixth century, especially the Romantic 
Movement. 
Chateaubriand; Victor Hugo (novel, drama, lyrics) ; B^ranger; Lamar- 
tine; Alfred de Musset; the Pamatsiens. Weekly. 

Private reading. 

3. Prose Composition. 
Study of idioms and original essays with reference to subjects and authors 
read in the class. Weekly. 

French : First Year (^Minor) Course: Class A. 

L. Short outline of the History of French Literature (xvii-xix 
centuries), and reading of Conies, Novels, and Dramas. 
Copp^, Conies; M^rim^, Colomba; Moli^re, V Autre; Hugo, Htrnani; 
B^ranger, Chansong. Twice weekly. 

-- Modern French Comedy. 

Xabiche and Martin, Afoi; Augier, Le Oendre de M. Poirier; Rostand, 
Cyrano de Bergerae. Weekly. 

t^xivate reading. 

^o Prose Composition and Syntax. 

IBevier's Grammar with Exercises by Logie, and Exercises based on 
CohndM, ed. KimbaU. Weekly. 

French: Elementary Course. 

Grandgent's Short French Orammar ; Super's French Reader ; Grandgent's 
Elxercises based on Super*8 French Header; Jules Verne, VExitldition 
de la Jeune-Hardie ; Thiers, ExpSdiiion de Bonaparte en Egypte. 

For candidates for matriculation who offer Greek. Three hours weekly. 

French: Elective Course. 

iMti,' Pieheurs d^Islande; Taine, Les Origines de la France eontemporaine ; 

selected stories by Copp^, Daudet, and others ; French lyrics. 
For students who have completed the equivalent of a Minor. Twice 

weekly. 

Dr. Ogben. 
French : Fbtl Year (^Minor) Course : Class B. 



Whitney's Brief French Grammar; Exercises in Grammar and Compo- 
sition ; Exercises in Prose Composition based on texts used ; Super's 
French Reader; Dumas, V^ixuiondu Due de Beaufort; M^rim^, 
Colomba; Augier, Le Oendre de M. Poirier. 

For undergraduates who have matriculated in Greek, and for graduates 
beginning French. Four hours weekly. 

Associate Professor Marden. 

Spanish : Minor Course. Four hours weekly. 
Manning's Spanish Grammar; Matzke's First Spanish Readings; Alarc6n, 
El Capitdn Veneno; Gald6s, Dofla Perfecta; Tamajo, Un drama nueto, 

Spanish : Elective Course. Twice weekly. 

Manning's Spanish Grammar; Matzke's First Spanish Readings; Palacio 
Vald^, Josi; Tamayo, Un drama ntuvo. 

Dr. Brush. 

Italian : Minor Course. Four hours weekly. 

Grandgent's Italian Grammar and Composition. 

Fornac'ari, Sintassi iialiana; Fornaciari, IHsegno storieo della letleratura 
italutna; Guamerio, Manuale di versifieazione iialiana. 

De Amicis, Cuore, ed. Kuhns, and other novels ; Manzoni,. / Promessi 
Sposi; Verga, Vita dei Campi; Serao, AWerta, sentinella!; Foscolo, 
Lii'iche setUe (ed. Ferrari) ; a comedy of Goldoni ; a tragedy of Alfieri; 
selections from Tasso's Gerimaletnmt liberaia and Dante's Divina Corn- 
media . 

Dr. Ogden. 

Italian : Elective Course. Twice weekly. 

Del Testa, VOro e POrpello; De Amicis, Alberto, Camilla; Farina, Fra 

le Corde (tun Qmtrabbasso ; Barrili, La Donna di Picche; Verga, Caval- 

leria Rusiieana ; Capuana, Homo. 



HISTORY, POLITICS, AND ECONOMICS. 



History. 

Professor Herbert B. Adams: 

1. Historical Seminary. 

Alternate Friday evenings. For graduates only. 

2. Early History of Society and Institutions. 
7\do hours weekly, first half-year. For graduates. 

3. Greek Politics. 

Two hours weekly^ second hay-year. For graduates. 

4. History of Education. 

One hour weekly^ first half-year. For graduates. 

5. Educational Conference. Class Lectures. 

One hour weekly, second half-year. For graduates. 

6. Civilization and Politics in the Far East. 

Two hours weekly, through the year. For undergraduates ; oi>en to graduates. 

Associate Professor John Martin Vincent : 

1. The Reformation. 

Two hours weekly, first half-year. For graduates. 

2. The Puritan Revolution. 

Two hours weekly f second half-year. For graduates. 

3. Historical Conference, for the study of practical problems in 

historical research. 
TSffo hours fortnightly, through the yiar. For graduates. 

4. European History. 

Two houre weekly, through the year. Part of ** Major History." 

5. Historical Politics. 

2\co hours wtekly^ through the year. Part of " History-Economics." 

Dr. Bernard C. Steiner, Associate in History : 

American Political and Constitutional History. 

Two hours weekly, through the year. For undeigraduates ; open to graduates. 
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Dr. J. C. Ballaoh, Associate in History : 

1. Classical and Early European History. 

Four hours weekly^ through the year. For undergraduates. 

2. Southern Industrial History. 

One hour weekly ^ through the year. For graduates. 

3. Oral Examinations in History. 

One hour weekly ^ through the year. For graduates. 

4. National Expansion of the United States. 
Six special lectures to graduates and others. 

Dr. J. M. Callahan, Albert Shaw Lecturer in American 
Diplomatic History : 

1. America in the Pacific. 
Twdve lectures. For graduates. 

2. Diplomatic History of the Southern Confederacy. 
ISoelve lectures. For graduates. 

Dr. Gut Carleton Lee, Instructor in History : 

1. English Political and Constitutional History. 
Two hours weekly^ through the year. For undergraduates. 

2. History of English Law. 

One hour weekly^ through the year. For graduates and law students. 

3. Parliamentary Law and Practice. 

One hour weekly j through the year. For undergraduates. 

4. Public Speaking and Class Debates. 

Six hours weekly j through the year. For undergraduates. 

5. Public Speaking and Lecturing. 

One hour weekly^ first-half year. For graduates. 

Economics. 

Associate Professor Sidney Sherwood : 

1. Economic Conference. Special topic: "The Foreign Com- 

merce and Commercial Policy of the United States." 

Two hours weekly ^ through the year. For graduates. 

2. Commerce. 

Two hours weekly , first half-year. For graduates. 

3. Transportation. 

Two hours weekly^ second half-year. For graduates. 

4. Principles of Economics. 

One hour weekly ^ throughout the year. For graduates. 

5. Elements of Economics. 

Two hours weekly f first half-year. Required of all undergraduates. 

6. Recent Economic Theories. 

Two hours weekly f second half-year. For undergraduates ; open to graduates. 

Associate Professor J. H. Hollander. 

1. Development of Economic Thought before Adam Smith. 

Two hours weekly, first half-year. For graduates. 

2. Municipal Finance. 

Two hours weekly, second half-year. For graduates. 

3. Recent Economic Changes. 

Two hours loeeklyf first half-year. For graduates and undergraduates. 

4. History of Economic Thought. 

Two hours weekly, first half-year. For undergraduates in Group VI. 

5. International Trade and Socialism. 

7\oo hours weekly, second half-year. For undergraduates in Group VI. 

6. Money and Taxation. 

Two hours weekly, second half-year. Required of all undergraduates. 

Politics. 

Associate Professor W. W. Willoughby will conduct the 
following courses: 

1. History of Ancient Political Philosophy. 
Two hours weekly, first half-year. For graduates. 



2. History of Mediaeval Political Philosophy. 
Two hours weMy, second half-year. For graduates. 

3. Comparative Constitutional Law, 

Two hours weekly, throughout the year. For graduates. 

4. Political Conference. 

Fortnightly, throughout the year. For graduates. 

Public Aid, Charity, and Correction. 

Dr. J. R. Brackett will represent these subjects as follows: 

1. Class lectures on Charitable and Correctional Legislation 

Europe and America. 
One hour weekly, through the year. For graduates and specialists. 

2. Weekly Conference on Public Aid, Charity, and Correction. 



PHILOSOPHY, 



The undergraduate courses in Philosophy provide five hou 
per week of work for one year, under the direction of Profes8< 
Griffin. All candidates for the degree of Bachelor of Arts ai 
required to follow them during the last year of residence. 

1. Deductive and Inductive Logic. 

The logical forms — terms, propositions, syllogisms — are studied as i 
analysis or explanation of the thinking process, and ns a practical d: 
cipline in exact thought: attention is given also to the material elemer 
in inference, as these are stated in the several inductive methods. 

Jevons's Elementary Lessons in Logic and Fowler's Elements of Inducti 
JjOgic are used as text-books, with references to the works of Mill, fiai 
Keynes, and other writers. 

Four hours weekly, until Christmas. 

2. Psychology. 

The instruction in psychology is intended to give a general view of t' 
results ^f the present methods of study, the investigations in regard to t 
quality and intensity of sensations, the duration of psychic acts, etc. — 
general, the subjects treated in Part II of Ladd's Physiological Psycholcs 
— being presented with sufficient detail to render them intelligible ai 
interesting. A series of lectures and demonstrations on the anatomy ■ 
physiology of the nervous system, by Dr. L. F. Barker, is included in ■ 
course. 

Especial emphasis is laid upon the facts of conscious experience 
known through introspection, the most important end to be secured bei 
it is believed, such an understanding of the facts and laws of mental life 
shall fit one for wise self-government and effective influence. With C 
view, such powers and states of mind as attention, memory, associatS 
habit, imagination, the feelings, the will, are discussed in as concrete a 
practical a way as possible. A text-book is used as a basis of instruct^ 
but this is largely supplemented by informal lectures, and by refereocd 
various authorities. 

Baldwin's Elements of Psychology, Sully's Human Mind, Jam 
Psychology, Hoffding's Outlines of Psychology, Dewey's Psycholo 
Hamilton's Lectures on Metaphysics, Porter's Human Intellect, Speocx 
Principles of Psychology, Ladd's Physiological Psychology, are used 
books of reference. One essay on an assigned subject b required from esc 
member of the class. 

Fours hours weekly, during January ; five hours, from February 1 to April 1 

3. Ethics. 

Ethics is treated with reference to its fundamental problems as a theoreti 
cal science and also from a practical point of view. Its psychological basi 
in the various forms of feeling native to our constitution, and in the powe 
of rational self-determination; the nature of the sense of obligation; th 
authority of conscience ; the diversities of moral opinion ; the histor 
theories of morals — hedonism, utilitarianism, intuitionism, and the appl 
cation to ethical theory of the doctrine of evolution ; — these are some < 
the topics discussed. 
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DEGREES CONFERRED JUNE 13, 1899. 



The public exercises of Commencement were held in the Academy of 
Music at 4 p. m., Tuesday, June 13, 1899. Degrees were conferred on 
thirty-ei^ht bachelors of arts, thirty-eight doctors of philosophy, and thirty- 
two doctors of medicine, and certificates were given to five proficients in 
Applied Electricity (see lists below.) Tlie honors of the year and the 
recent appointments were announced by the President (see page 90 of this 
Cireular,) In the evening a reception to the graduates and their friends 
was given in McCoy Hall. 

Doctors op Philosophy. 

Thomas Sewell Adams, of Baltimore, A. B, Johns Hopkins University, 
1896. SuJbjeeis: Economics, Politics, and History of Philosophy. Disser- 
tation: Index Numbers and the Standard of Value. Referees on disserta- 
tion: Professors Newcomb and Sherwood, and Dr. Hollander. 

John William Basore, of Broadway, Va., A. B., Hampden-Sidney 
College, 1893. Sitbjtcts: Latin, Greek, and Sanskrit. Dissertation: A Study 
of "tir6Kpta-ts in the Commentary of Donatus to the Plays of Terence. Ref- 
erees on dissertation: Professors Warren and Smith. 

Edward William Berger, of Berea, O., Ph. B., Baldwin University, 
1894. Subjects: Zoology, Physiology, and Botany. Dissertation: The 
Cubomedusae: Physiological and Histological; with Dr. F. S. Conant's 
Notes on the Physiology. Referees on dissertation : Professors Brooks and 
Howell. 

William Noland Berkeley, of Charlottesville, Va., S. B., St. John's 
College, 1896. Subjects: Chemistry, Geology, and Physics. Dissertation: 
An Investigation of the Relative Rate of Reduction of Nitrobenzoic Acids. 
Referees on dissertation : Professors Remsen and Morse. 

Pierce Butler, of New Orleans, La., A. B., Tulane University, 1892. 
Subjects: English, French, and History. Disfertation : Legenda Aurea — 
L^gende Dor^e — Golden Legend: A Study of Caxton's Golden Legend, 
with special reference to its Relations to the Earlier English Prose Trans- 
lation. Referees on dissertation: Professors Bright and Browne. 

Horace Greelet Byeks, of Pulaski, Pa., A. B. and S. B., Westminster 
College (Pa.), 1895. iSu6;>e/« : Chemistry, Physics, and Mathematics. Dis- 
sertation: A Study of the Reduction of Permanganic Acid by Manganese 
Dioxide. Referees on dissertation : Professors Remsen and Morse. 

Joseph Scudder Chamberlain, of Hudson, ()., S. B., Iowa Agricultural 
College, 1890. Subjects: Chemistry, Biology, and Geology. Dissertation: 
A Further Study of two of the Products of Transformation of Parasulpham- 
inebenzoic Acid when heated to 220^. Referees on dissertation : Professors 
Remsen and Morse. 

Francis Whittemore CRAGiN,of Colorado Springs, Colo., S. B., Harvard 
University, 1882. Subjects: Geology, Mineralogy, and Zoology. Disserta- 
tion : The Paleontology of the Malone Jurassic Formation of Texas. Ref- 
erees on dissertation : Professor Clark and Dr. Matthews. 

George Vail Edwards, of Riverhead, N. Y., A. B., Hamilton College, 
1891. Subjects: Latin, Kanskrit, and Greek. Dissertation: The Ablative 
and Genitive of Quality. Referees on dissertation: Professors Warren and 
Smith. 

Oliver Lanard Fassio, of Baltimore, S. B., Ohio State University, 1882. 
Subjects: Geology, Physics, and Petrography. Dissertation: March Weather 
in the United States, with special reference to the Middle Atlantic States: 
A Study of the Relations existing between Mean Atmospheric Pressure and 
the General Characteristics of the Weather and Storms in March. Referees 
on dissertation: Profes-ors Clark and Abbe. 

George Stronach Fraps, of Raleigh, N. C, S. B., North Carolina 
Agricultural College, 1896. Subjects: Chemistry, Physics, and Geolojry. 
Dissertation : The Composition of a Wood Oil. Referees on dissertation : Pro- 
fessors Remsen and Morse. 

Pierre Joseph Frein, of Great Barrington, Mass., A. B., Williams 
College, 1892. Suijeets: French, Italian, and History. Dissertation: Pho- 
nology of the Patois of Pleigne (Canton de Berne). Referees on dissertation: 
Professor Elliott and Dr. Armstrong. 

Leonidas Chalmers Glenn, of Crowder*s Creek, N. C, A. B., Univer- 
■ity of South Carolina, 1891. Subjects: Geology, Mineralogy, and Biology. 
JUmgktlion: A Contribution to the Study of the Pelecyi>oda of the Miocene 
HHhjbnd. Referees on dissertation: Professora Clark and Reid. 



Caswell Grave, of Monrovia, Ind., 8. B., Earlham College, 1895. 
Subjects: Zoology, Botany, and Physiology. Dissertation: Ophiura Bre- 
vispina. Say. Referees on dissertation : Professors Brooks and Andrews. 

Nathaniel Edward Griffin, of Baltimore, A. B., Johns Hopkins 
University, 1894. Subjects: English, German, and History of Philosophy. 
Dissertation: A Study of the Middle English *' Sege of Troye." Referees on 
dissertation : Professors Bright and Browne. 

Karl Josef Grimm, of Baltimore. Subjects: Biblical Philology, As- 
syrian, and History of Philosophy. DisserttUion : Euphemistic Liturgical 
Appendixes in the Old Testament. Referees on dissertation: Professor 
Haupt and Professor George F. Moore, of Andover, Mass. 

Hollister Adelbert Hamilton, of Rochester, N. Y., A. B., University 
of Rochester, 1892. Subjects: Greek, Latin, iind Sanskrit. Dissrrtaiion : 
The Negative Compounds in Greek. Referees on dissertation : Profeasors 
Gildersleeve and Spieker. 

WiLUS BoiT Holmes, of Cambridge, Mass., A. B., Harvard University, 
1896. Subjects: Chemistry, Geology, and Mineralogy. Dissertation: A 
Further Investigation of the Chlorides of Orthosulphobenzoic Acid and 
Paranitroorthosulphobenzoic Acid. Referees on dissertation: Professors 
Remsen and Morse. 

' George Oscar Jabces, of Bowers Hill, Va., A. B., Johns Hopkins 
University, 1895. Subjects: Mathematics, Physics, and Astronomy. />ia- 
sertation: On the Differential Equations connected with Hypersurfaces^ 
Referees on dissertation: Professors Newcomb and Craig. 

Jami» William Eerk, of Alexandria, V^a., University of Va., 188 S. 
Subjects: Greek, Sanskrit, and Latin. Dissertation: *Ayd and Kurd in Con — 
position and with Case. Referees on dissertation: Professors Gildersleei^ 
and Miller. 

William Kurrelmeyer, of Baltimore, A. B., Johns Hopkins Unive-T= 
sity, 1896. Subjects: German, French, and Sanskrit. Dissertation: TIM 
Historical Development of the Types of the First Person Plural Imperati^ 
in German. Referees on dissertation : Professors Wood and Voa. 

Alvin Fayette Lewis, of Bowling Green, Ky., A. B., Princeton U^h 
versity, 1884. Subjects: History, E^conomia'S and the History of Philosoph 
Dissertation : A History of Education in Kentucky. R^erees on dissertati 
Professors Adams and Vincent. 

Joseph Francis Merrill, of Richmond, Utah, S. B., University 
Michigan, 1893. Subjects: Physics, Electricity, and Mathematics. H 





sertation: Influence of the Surrounding Dielectric on the Conductivit 
Copper Wires. Referees on dissertation : Professors Rowland and Ames. 

Alfred William Milden, of Cornwall, Ont., A. R, Universit 
Toronto, 1888. 5u6;>ete: Greek, Latin, and Sanskrit Dissertation: Ph 
of Oblique Predication in Greek. Referees on dissertation: Prof< 
Gildersleeve and Miller. 

Daniel Esten Motley, of Chatham, Va., A. B., Milligan Col 
(Tenn.), 1894. Subjects: History, Economics, and History of Philoso 
Dissertation: Life of Commissary James Blair, William and Mary Col 
Referees on dissertation : Professor Adams and Dr. Ballagh. 

RoKURO Nakaseko, of Kyoto, Japan, Doshisha University, 1889. 
jeets: Chemistry, Physiology, and Biology. Dissertation: Some Trai 
mations of Metasulphaminebenzoic Acid under the Influence of 
Referees on dissertation : Professors Remsen and Morse. 

William Albert Nitzb, of Baltimore, A. B., Johns Hopkins Ucmiper 
sity, 1894. Subjects: French, Italian, and German. Dissertation: A Stud/ 
of the Perlesvaus. R^erees on dissertation: Professor Elliott and Dr. F. M. 
Warren. 

Frederick Albert Saunders, of Ottawa, Canada, A. B., Univenifyof 
Toronto, 1895. Subjects : Physics, Mathematics, and Astronomy, /)f«^ 
tation: A Bolometric Study of the Spectrum of an Abeolnlely Black Bod/ 
between the Temperatures of 100° and 578° Centigrade. Referees on iMe^ 
Uxtion : Professors Rowland and Ames. 

Laurence Frederick Schmeckebibr, of Baltimore, A. B., Jolmi 
Hopkins University, 1896. Subjects: Hbtory, Economics, and Politio. 
Dissertation: History of the Know-Nothing Party in Maryland. R^ena 
on dissertation : Professor Adams and Dr. Steiner. 

St. George Lea kin Sioussat, of Lake Roland, Md., A. B., Johns Hop- 
kins University, 1^96. Subjects: History, Politics, and FconoiiiicB. iHsm' 
tation: History of Highway Legislation in Marjlandi and itB Inflaenoe od 
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B, Linguistic Science and Comparative Orammar of the Indo- 
European Languages. 

6. The Elements of LiDguistic Science, with an introductory 
account of the Ethnology of the Indo-European peoples. 

Weekly y through the year, 

7. The elements of Phonetics. 

Weekly corrfereneeafrom the opening of the session until Christnms, 

8. Comparative Grammar of Greek, Latin, German, and San- 
skrit The history of the Indo-European consonants. 

Weekly f through the year, 

9. Introduction to the Old-Bulgarian (Church-Slavonic) lan- 
guage. 

Weekly f through the year. 

No knowledge of Sanskrit is required for any of the courses under B. 
Course 6 sketches briefly the history of the science of language ; presents a 
concise account of the ethnological history of the Indo-European (Aryan) 
peoples ; deals with the fundamental questions of growth and change in 
language ; and finally treats of the origin of language. Course 7 will be 
carried on in practical conferences, for the purpose of familiarizing students 
of language and philology in general with the nature of spoken sounds. 
Course 8 is intended as an introduction into the most elementary methods 
and results of the comparative grammar of the most important Indo Euro- 
pean languages. Course 9 is to be given for the first time in this Univer- 
sity ; it was preceded for the last two years by an elementary and advanced 
course in Lithuanian ; these two most important languages of the Balto- 
Slavic family will hereafter be treated alternately from year to year. 



ENGLISH. 



A. 
Professor Bright will conduct the following courses : 

I. 

English Seminary. 

Graduate students are admitted to the Seminary as soon as 
they have satisfied initial requirements for independent research. 
The discipline of the Seminary is designed to impart training 
in scholarly methods of dealing with literary and linguistic 
problems. Study and investigation are bestowed upon selected 
periods of literary history, upon departments of literature extend- 
ing through successive periods, and upon the works of important 
writers, separately or in groups. Usually there is a change of 
subject each half-year. 

The following subjects are announced for the academic year 
beginning October 1, 1899 : (a) Epic poetry in England, especially 
the Beovmlft&nd Milton's Paradise Lost (^ first half-year) ; (6). The 
Prose Literature of the reign of King Alfred the Great {second 
half-year). 

The meetings of the Seminary will occupy four hours a week. 
Tkiesday and Thursday, 3-5 p. m. 

II. 

Lectu res on English Grammar. Thursday, 1 2 m., first half-year ; 
Wednesday, 4 p. m., second half-year. 

III. 

The Interpretation of Texts: (a) The Lay of Haveloh the 
Dane. Monday, 11 a. m., first half-year ; (6) Early Plays. Mtyn- 
day, 11 a. m. and Tuesday, 12 m., second half-year. 



Students will be required to provide themselves with Skeat's 
edition of The Lay of Havelok the Dane (Early English Text 
Society, Extra Series, No. iv, 1868), and Alois Brandl's Quellen 
des weltlichen Dramas in England vor Shakespeare {Quellen und 
Forschungen, No. lxxx, Strassburg, 1898). 



IV. 



The English Journal Club (fortnightly, two hours), for reports 
on the current journals, reviews of new books, and the presenta- 
tion and discussion of original papers on linguistic and literary 
subjects. 

V. 

An introductory course in Anglo-Saxon, with Bright's Anglo- 
Saxon Reader as the text-book. Monday and Wednesday, 12 m. 

B. 

Professor Browne will give the following courses in English 
Literature : 

VI. 

A general course covering the whole field, from the 7th to the 
19th century. The study, of course, is synoptical ; but emphasis 
is laid upon the chief writers and most important periods. Mor- 
ley's Manual (Tyler's edition) is used as a text-book. Wednesday 
and Thursday, 1 p. m. 

VII. 

A course in the writers of the 12th, 13th,. and 14th centuries 
(from the Peterborough Chronicle to Chaucer). The texts are 
read from Morris and Skeat's Specimens, the students beginning 
with the easier and proceeding to the more difficult In addition 
to the knowledge thus acquired of an interesting and formative 
period of our literature, this introduction to the early forms of 
the language will be found a helpful prodromus to the study of 
Anglo-Saxon. Monday and Tuesday, 1 p. m. 

VIII. 

A course in the writers of the Elizabethan period. The origin 
and development of the English drama will be traced from its 
earliest recorded beginnings down to Shakespeare, the representa- 
tive of its highest perfection, and in its decadence io the later 
Jacobean dramatists. Tuesday, 12 m., first half-year, 

IX. 

A course in the literature ot the first half of the 19th century. 
Tuesday, 12 m., secojid half year. 

X. 

The Early Scottish Poetry from Barbour (a. d. 1350) to Lynd- 
say (a. d. 1550) will be studied by the aid of a chreatomathy 
especially prepared for this class. A course of historical and 
critical lectures will be given concurrently with the readings. 
Friday, 12 m. 

XI. 

Lectures, for advanced students, on the Scottish Poets from 
Lyndsay to Bums. Wednesday, 11 a. m. 

C. 

Professor Greene will give the following courseB in Rhetoxie 
and in English Literature : 
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Prose Readings : Baumbach, Erzdhlungen und Mdrchen ; Chamisso, 
Peter Schlemihl. • 

Weekly f through the year. Dr. Vos. 

Prose Composition. 

Weekly, through the year. Professor Wood. 

Private Reading : Gutzkow, Zopf und Schwert. 

Class B: 

Otis, Elementary Oerman; Brandt, Oerman Reader; von Moser, 

Der Bihliothekar ; Goethe, Egmont; Prose Composition (E. S. 

Buchheim, Elementary Oerman Prase C&mposition, Oxford, 

1893); Whitney, Oerman Orammar. 
Four houn weekly^ through the year. Dr. Baker. 

Minor Course B is intended only for students who have matriculated in 
Greek, and have fully met at entrance the matriculation requirements ; for 
such students, it absolves the requirements in German. Other students 
must absolve Minor A. 

Major Course, 
Drama. 

Goethe, Faust, Professor Wood. Schiller, WaUensteins Lager, Die Pieco- 
lominl Mr. Hofmann. 

Two hours vottldy, through the year. 

History of German Literature : Classical Period. 
Weekly, through the year. Associate Professor Vos. 

Prose Composition. 

C. A. Buchheim, MateriaU for Oerman Prose Oomposition, Parts I and II, 
London, 1894. 

Weekly, through the year. Professor Wood and Mr. Uofmann. 

Private Reading : Schiller, WaUensteins Tod, 

Elective Course. 

Contemporary Literature, in Rapid Readings. 

Works by Hauptmann, Sudermann, £bner-£schenbach, and von Wilden- 
bruch are read. 

Two hours weekly, through the year. Dr. Baker. 

This course is intended for students who have completed the equivalent 
of a Minor. 

Special Courses. 

Courses 1 and 2 are open to graduate students who already 
possess an elementary knowledge of Grerman and wish to acquire 
greater fluency in reading. The first is intended for students in 
Languages, History, and Economics ; the second, for students in 
the Natural Sciences. Successful completion of either course is 
accepted as an equivalent of the reading knowledge of German 
required of candidates for the degree of Doctor of Philosophy. 

1. Historical German. 

Seller, Die Heimal der Indogermanen; Hoffmann's Historische Erzdhltingen ; 
Lange, A then im Spiegel der aristophanisehen Komodie, 
ISoiee weekly. Dr. Baker. 

2. Scientific German. 

Dippold, Scientific Oerman Reader; von Helmholtz, Uber Ooethe^s natur- 
wissensehaftliehe Arbeiten. 
Twice weekly. Dr. Bakes. 

This course is open to graduate students who already possess an elemen- 
tary knowledge of German, and wish to acquire greater fluency in reading. 

3. Oral Exercises in German. 
Twice weekly. Mr. Hofmann. 

Thb course is intended especially for students in the departments of 
modern languages, who lack an extended vocabulary and sufficient famili- 
arity with written and spoken German. A thorough knowledge of the 
elements is presupposed. 



ROMANCE LANGUAGES. 



Advanced Courses. 

I. With second and third year students : 

Professor Elliott. 

(a). Seminary. Twice weekly. 

The Fables of Marie de France ; Work on Manuscripts. 

(Jb). French Dialects. Weekly. 

(c). Lectures on Dante. Weekly. 

(d), Romance Club. Weekly, 

Professor F. M. Warren. 

(g). The Breton Cycle. Twenty lectures in the month oj 
ruary. 

(/). The Mediaeval French Drama. Four lectures. 

(g). The Modern French Drama. Eight public lectures. 
[I. The Theatre of Comeille, Moli^re, and Racine. 11. Vol 
Work as a Playwright 111. La Chauss^e's Innovations, 
rot's Reform. IV. Shakespeare's Influence. V. The Ro 
School. Victor Hugo. VI. Dumas, De Vigny, Musset, I 
VII. The drame, Dumas yi/s, Sardou. VIII. Symbolisin • 
Stage. The Plays of To-day.] 

Associate Professor Mardrn. 

(A). Spanish Philology. Twice weekly. 

Gorra, Lingua e Ijetteralura Spagnuola delle Origini; Baii 
Spanische Sprache (in Grober's Grundriss der Romanisehen 
logic); Meyer- Lubke, Grammaire des Langues Romanes, vol 

(i). Old Spanish Readings. Weekly. 

Gorra, Lingua e Litlera4ura Spagnuola dtUe Origini ; Lidfon 
Cantures de Myo Cid; Janer, Poelas Casteilanos anlerwres a 
XV. 

(j), Spanish Seminary. Poema de Fernan Gonzalez. 
weekly, 

(k). Lectures on the Early Spanish Drama. Weekly, 

II. With first year students : 

Professor Elliott. 

(a). Popular Latin. Weekly, 

{b), French Physiological Phonetics. Weekly, 

Passy, Les sons du frangais ; Beyer, Franzosiche Phoned k ; I 
Primer of Phonetics; Victor, EUmenle der Phonetik ; Mi( 
and Passy, Dictionnaire Phon6tique de la Langue Fran^aise. 

Associate Professor Rambeau. 

(c). Phonetics and French pronunciation, with practical 
cises. Weekly, second half-year, 
A. Rambeau and Jean Passy, Chreslomathie frangaise, Holt, 
York, 1897 ; Paul Passy, Les sons dufran^ais, 4th edition, 

Dr. Brush. 

(d). Old French Phonology and Morphology. Three 
weekly. 
Schwan-Behrens, Grammatik des Altframosichen ; Suchier, Le 
gais el U Proven^; Suchier, AU/ranzosiche Grammatik ; Ki 
Lateinisch-romanisches Worterbuch; Nyrop, Grammaire his 
de la langue fran^aise. 

(e). Elementary Course in Old French Readings. Weeki 

Texts : Paris and Jeanroy : Extraits des Chroniguers franca 

Paris: Extraits de la Chanson de Roland; Saintsbury : L 

ments de Strasbourg, and La CantUhie de Sainte Eulalie; Su 

Aucaasin u, Nicolete; Waruke: Die Lais der Marie de Frt 
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Dr. J. C. Ballaoh, Associate in History : 

1. Classical and Early European History. 

Four hows wtekltff through the year. For undergraduates. 

2. Southern Industrial History. 

One hour weekly^ through the year. For graduates. 

3. Oral Examinations in History. 

One hour weekly, through the year. For graduates. 

4. National Expansion of the United States. 
Six special lectures to graduates and others. 

Dr. J. M. Callahan, Albert Shaw Lecturer in American 
Diplomatic History : 

1. America in the Pacific. 
Twelve leetures. For graduates. 

2. Diplomatic History of the Southern Confederacy. 
ISoelve leeluree. For graduates. 

Dr. Guy Carleton Lee, Instructor in History : 

1. English Political and Constitutional History. 
Two hours weekly, through the year. For undergraduates. 

2. History of English Law. 

One hour weekly, through the year. For graduates and law students. 

3. Parliamentary Law and Practice. 

One hour weekly, through the year. For undergraduates. 

4. Public Speaking and Class Debates. 

Six hours weekly, through the year. For undergraduates. 

5. Public Speaking and Lecturing. 

One hour weekly, firet-half year. For graduates. ' 

Economics. 

Associate Professor Sidney Sherwood : 

1. Economic Conference. Special topic: "The Foreign Com- 

merce and Commercial Policy of the United States." 

Two hours weekly, through the year. For graduates. 

2. Commerce. 

7\do hours weekly, first half-year. For graduates. 

3. Transportation. 

7\do hours weekly, second half-year. For graduates. 

4. Principles of Economics. 

One hour weekly, throughout the year. For graduates. 

5. Elements of Economics. 

Two hours weekly, first half-year. Required of all undergraduates. 

6. Recent Economic Theories. 

Two hours weekly, second half-year. For undergraduates ; open to graduates. 

Associate Professor J. H. Hollander. 

1. Development of Economic Thought before Adam Smith. 
Two hours weekly, first half-year. For graduates. 

2. Municipal Finance. 

2\do hours weekly, second half-year. For graduates. 

3. Recent Economic Changes. 

Two hours weekly, first half-year. For graduates and undergraduates. 

4. History of Economic Thought. 

Two hours weekly, first half-year. For undergraduates In Group VI. 

5. International Trade and Socialism. 

Two hours weekly, second half-year. For undergraduates in Group VI. 

6. Money and Taxation. 

2V>o hours weekly, second half-year. Required of all undergraduates. 

Politics. 

Associate Professor W. W. Willoughby will conduct the 
following courses: 

1. History of Ancient Political Philosophy. 
Two hours weekly, first half-year. For graduates. 



2. History of Mediaeval Political Philosophy. 
Two hours weekly, second half-year. For graduates. 

3. Comparative Constitutional Law, 

ISoo hours weekly, throughout the year. For graduates. 

4. Political Conference. 

Fortnightly, throughout the year. For graduates. 

Public Aid, Charity, and Correction. 

Dr. J. R. Brackett will represent these subjects as foil 

1. Class lectures on Charitable and Correctional Legislat 

Europe and America. 
One hour weekly, through the year. For graduates and specialists. 

2. Weekly Conference on Public Aid, Charity, and Correc 



PHILOSOPHY. 



The undergraduate courses in Philosophy provide five 
per week of work for one year, under the direction of Pr 
Griffin. All candidates for the degree of Bachelor of A 
required to follow them during the last year of residence. 

1. Deductive and Inductive Logic. 

The logical forms — terms, propositions, syllogisms — are studie 
analysis or explanation of the thinking process, and ns a practi 
cipline in exact thought: attention is given also to the material e 
in inference, as these are stated in the several inductive methods. 

Jevons's Elementary Lessons in Logic and Fowler's Elements of Ii 
Ix)gic are used as text-books, with references to the works of Mil 
Keynes, and other writers. 

Four hours weekly, until Christmas. 

2. Psychology. 

The instruction in psychology b intended to give a general viei 
results-of the present methods of study, the investigations in regar 
quality and intensity of sensations, the duration of psychic acts, i 
general, the subjects treated in Part 11 of Ladd's Physiological Psyi 
—being presented with sufficient detail to render them intelligil 
interesting. A series of lectures and demonstrations on the anato 
physiology of the nervous system, by Dr. L. F. Barker, is included 
course. 

Especial emphasis is laid upon the facts of conscious experi 
known through introspection, the most important end to be secured 
it is believed, such an understanding of the facts and laws of menta 
shall fit one for wise self-government and effective influence. \V 
view, such powers and states of mind as attention, memory, asso 
habit, imagination, the feelings, the will, are discussed in as concr 
practical a way as possible. A text-book is used as a basis of insti 
but this is largely supplemented by informal lectures, and by refen 
various authorities. 

Baldwin's Elements of Psychology, Sully's Human Mind, 
Psychology, Hoffding's Outlines of Psychology, Dewey's Payc 
Hamilton's Lectures on Metaphysics, Porter's Human Intellect, S] 
Principles of Psychology, Ladd's Physiological Psychology, are 
books of reference. One essay on an asuigned subject is required frc 
member of the class. 

Fours hours weekly, during January ; five hours, from February 1 (o . 

3. Ethics. 

Ethics is treated with reference to its fundamental problems as a t 
cal science and also from a practical point of view. Its psychology 
in the various forms of feeling native to our constitution, and in th 
of rational self-determination ; the nature of the sense of obligati 
authority of conscience ; the diversities of moral opinion ; the 
theories of morals — hedonism, utilitarianism, intuitionism, and th 
cation to ethical theory of the doctrine of evolution ; — these are 
the topics discussed. 
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DEGREES CONFERRED JUNE 13, iSgg. 



The public exercises of CommeDcenient were held in the Academy of 
Music at 4 p. ni., Tuesday, June 13, 1899. Degrees were conferred on 
thirty-eijj^ht bachelors of arts, thirty-eight doctors of philosophy, and thirty- 
two doctors of medicine, and certificates were given to five proficients in 
Applied Electricity (see lists below.) Tlie honors of the year and the 
recent appointments were announced by the President (see page 90 of this 
CircvdarJ) In the evening a reception to the graduates and their friends 
was given in McCoy Hall. 

Doctors of Philosophy. 

Thomas Sewell Adams, of Baltimore, A. B, Johns Hopkins University, 
1896. Subjects: Economics, Politics, and History of Philosophy. DiHer- 
Uuion: Index Numbers and the Standard of Value. Referees on disserta- 
tion: Professors Newcomb and Sherwood, and Dr. Hollander. 

John William Basore, of Broadway, Va., A. B., Hampden-Sidney 
College, 1893. Subjects: Latin, Greek, and Sanskrit. Dissertation: A Study 
of *Tirrficpi<nr in the Commentary of Donatus to the Plays of Terence. Ref- 
erees on dissertation: Professors Warren and Smith. 

Edward William Beroer, of Berea, O., Ph. B., Baldwin University, 
1894. Subjects: Zoology, Physiology, and Botany. Dissertaiion : The 
Cubomedusae: Physiological and Histological; with Dr. F. S. Conani's 
Notes on the Physiology. Referees on dissertation : Professors Brooks and 
Howell. 

William Noland Berkeley, of Charlottesville, Va., S. B., St. John's 
College, 1896. Subjects: Chemistry, Geology, and Physics. Dissertation: 
An Investigation of the Relative Rate of Reduction of Nitrobenzoic Acids. 
Referees on dissertation : Professors Remsen and Morse. 

PiSRCE Butler, of New Orleans, La., A. B., Tiilane University, 1892. 
Subjects: English, French, and History. Disfertalion: Legenda Aurea — 
L^ende Dor^e — Golden Legend: A Study of Caxton's Golden Legend, 
with special reference to its Relations to the Earlier English Prose Trans- 
lation. Referees on dissertation: Professors Bright and Browne. 

Horace Greelet Byers, of Pulaski, Pa., A. B. and S. B., Westminster 
College (Pa.), 1895. 6ii^>e/< : Chemistry, Physics, and Mathematics. Dis- 
sertation: A Study of the Reduction of Permanganic Acid by Manganese 
Dioxide. Referees on dissertaiion: Professors Remsen and Morse. 

Joseph Scuddek Chamberlain, of Hudson, O., S. B., Iowa Agricultural 
College, 1890. Subjects: Chemistry, Biology, and Geology. Dissertation: 
A Further Study of two of the Products of Transformation of Parasulpham- 
inebenzoic Acid when heated to 220°. Referees on dissertation: Professors 
Remsen and Morse. 

Francis Whittemore Craoin, of Colorado Springs, Colo., S. B., Harvard 
University, 1882. Subjects: Geology, Mineralogy, and Zoology. Disserta- 
tion : The Paleontolojjy of the Malone Jurassic Formation of Texas. Ref- 
erees on dissertation: Professor Clark and Dr. Matthews. 

Georqe Vail Edwards, of Riverhead, N. Y., A. B., Hamilton College, 
1891. Subjects: Latin, Sanskrit, and Greek. Dissertation: The Ablative 
and Genitive of Quality. Referees on dissertation: Professors Warren and 
Smith. 

Oliver Lanard Fassio, of Baltimore, S. B., Ohio State University, 1882. 
Subjects: Geology, Physics, and Petrography. Dissertation: March Weather 
in the United States, with special reference to the Middle Atlantic States: 
A Study of the Relations existing between Mean Atmospheric Pressure and 
the General Characteristics of the Weather and Storms in March. Referees 
on dissertation: Profes-ors Clark and Abbe. 

George Stronach Fraps, of Raleigh, N. C, S. B., North Carolina 
Agricultural College, 1896. Subjects: Chemistry, Physics, and Geology. 
Dissertation : The Composition of a Wood Oil. Referees on dissertation : Pro- 
fessors Remsen and Morse. 

Pierre Joseph Frein, of Great Barrington, Mass., A. B., Williams 
College, 1 892. 5My«cte; French, Italian, and History. Dissfrta/ion; Pho- 
nology of the Patois of Pleigne (Canton de Berne). Referees on dissertation: 
Professor Elliott and Dr. Armstrong. 

Leonidas Chalmers Glenn, of Crowder*s Creek, N. C, A. B., Univer- 
sity of South Carolina, 1891. Subjects: Geology, Mineralogy, and Biology. 
Dissertation : A Contribution to the Study of the Pelecypoda of the Miocene 
of Maryland. Referees on dissertation: Professors Clark and Reid. 



Caswell Gravi-:, of Monrovia, Ind., S. B., Earl ham College, 1895. 
Subjects: Zoology, Botany, and Physiology. Dissertation: Ophiura Bre- 
vispina, Say. Referees on dissertation: Professors Brooks and Andrews. 

Nathaniel Edward Griffin, of Baltimore, A. B., Johns Hopkins 
University, 1894. Subjects: English, German, and History of Philosophy. 
Dissertation: A Study of the Middle English " Sege of Troye." Referees on 
dissertation : Professors Bright and Browne. 

Karl Josef Grimm, of Baltimore. Subjects: Biblical Philoloer, As- 
syrian, and History of Philosophy. Dissertaiion: Euphemistic Liturgical 
Appendixes in the Old Testament. Referees on dissertaiion: Professor 
Haupt and Professor George F. Moore, of Andover, Mass. 

HoLLiSTER Adelbert HAMILTON, of Rochester, N. Y., A. B.,Unive^^ity 
of Rochester, 1892. Subjects: Greek, Latin, &nd Sanskrit. Dissertation: 
The Negative Compounds in Greek. Referees on dissertation : Professors 
Gildersleeve and Spieker. 

Willis Boit Holmes, of Cambridge, Mass., A. B., Harvard University, 
1896. Subjects: Chemistry, Geology, and Mineralogy. Dissertation: A 
Further Investigation of the Chlorides of Orthosulphobenzoic Acid and 
Paranitroorthosulphobenzoic Acid. Referees on dissertation: Professors 
Remsen and Morse 

' Geokoe Oscar James, of Bowers Hill, Va., A. B., Johns Hopkins 
University, 1895. Subjects: Mathematics, Physics, and Astronomy. Dis- 
sertation: On the Dififerential Equations connected with Hypersurfacea. 
Referees on dissertation: Professors Newcomb and Craig. 

James William Kern, of Alexandria, Va., University of Va., 1881. 
Subjects: Greek, Sanskrit, and Latin. Dissertation: *Apd and Kard in Com- 
position and with Case. Referees on dissertation: Professors Gildereleeve 
and Miller. 

WiLUAM EuRRELMEYER, of Baltimore, A. B., Johns Hopkins Univer- 
sity, 1896. Subjects: German, French, and Sanskrit. Dissertation: The 
Historicid Development of the Types of the First Person Plural Imperative 
in German. Referees on dissertation : Profesiors Wood and Vos. 

Alvin Fayette Lewis, of Bowling Green, Ky., A. B., Princeton Uni- 
versity, 1884. Subjects: History, Economics, and the History of Philosophy. 
Dissertation : A History of Educatiou in Kentucky. Referees on dissertation : 
Professors Adams and Vincent. 

Joseph Francis Merrill, of Richmond, Utah, S. B., University of 
Michigan, 1893. Subjects: Physics, Electricity, and Mathematics. Dis- 
sertation: Influence of the Surrounding Dielectric on the Conductivity of 
Copper Wires. Referees on dissertation: Professors Rowland and Ames. 

Alfred William Mild en, of Cornwall, Out., A. R, University of 
Toronto, 1888. <Su6;>ete; Greek, Latin, and Sanskrit Dissertation: Phsses 
of Oblique Predication in Greek. Referees on dissertation: Professors 
Gildersleeve and Miller. 

Daniel Esten Motley, of Chatham, Va., A. B., Milligan College 
(Tenn.), 1894. Subjects: History, Economics, and History of Philosophy. 
Dissertation: Life of Commissary James Blair, William and Mary College. 
Referees on dissertation : Professor Adams and Dr. Ballagh. 

RoKURO Nakaseko, of Kyoto, Japan, Doshisha University, 1889. ^i6- 
jeets: Chemistry, Physiology, and Biology. Dissertation: Some Transfor- 
mations of Metasulphaminebenzoic Acid under the Inflaence of Heat 
Referees on dissertation : Professors Remsen and Morse. 

William Albert Nitze, of Baltimore, A. B., Johns Hopkins Univer- - 
sity, 1894. Subjects: French, Italian, and German. Dissertation: A Study ^ 
of the Perlesvaus. Referees on dissertaiion: Professor Elliott and Dr. F. M. 
Warren. 

Frederick Albert Saunders, of Ottawa, Canada, A. B., Univenityo^». 
Toronto, 1895. Subjects: Physics, Mathematics, and Astronomy. Disser^^ 
taiion: A Bolometric Study of the Spectrum of an Absolutely Black BodLjr 
between the Temperatures of 100^ and 578^ Centigrade. Referees on dmar^ 
tcUion : Professors Rowland and Ames. 

Laurence Frederick Schmeckebisr, of Baltimore, A. B., Johiv 
Hopkins University, 1896. Subjects: History, Economics, and Polities 
Dissertation: History of the Know-Nothing Party in Maryland. B^erm 
on dissertation : Professor Adams and Dr. Steiner. 

St. George Leak in Sioussat, of Lake Roland, Md., A. B., Johns Hop- 
kins University, 1896. Subjects: History, Politics, and EooDomies. IHskt^ 
tation : History of Highway Legislation in Maiykmd, and iti Liflinaoe m 
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RECENT APPOINTMENTS AND HONORS, ANNOUNCED JUNE 13, 1899. 

Fellows. 



The follo¥riDg promotions and appointments have recently been made bj 

the Trustees : — 

In the Philosophical Faculty: 

Jagq/b H. Hollander, Ph.,D., now Associate, to be Associate Professor 
of Finance. ' - 

Chbistophisb Johnston, Ph. D., now Associate, to be Associate Professor 
of Oriental History and Archaeology. 

C. Carroll Marden, Ph. D., now Associate, to be Associate Professor 
of Romance Languages. 

Edward B. Mathews, Ph. D., now Associate, to be Associate Professor 
of Mineralogy. 

Westel W. Willoughby, Ph. D., now Associate, to be Associate Pro- 
fessor of Politics. 



Edward C. Armstronq, Ph. D., now Instructor, to be Associate in 
Romance Languages. 

N. Ernest Dorset, Ph. D., now Assistant, to be Associate in Physics. 

Duncan S. Johnson, Ph. D., now Assistant, to be Associate in Botany. 

Philip Ooden, Ph. D., now Instructor, to be Associate in Romance 
Languages. 

Qeoroe B. Shattuck, Ph. D., now Instructor, to be Associate in Physi- 
ographic Geology. 



Murray P. Brush, Ph. D., to be Instructor in Romance Languages. 

William B. Huff, A. M., to be Assistant in Physics. 

William M. Mackdermott, to be Instructor in Physical Culture. 

Morris C. Sutphen, Ph. D., to be Instructor in Latin. 

Henrt S. West, Ph. D., to be Assistant in English. 



James M. Callahan, Ph. D., to be Albert Shaw Lecturer on American 
Diplomatic History, in 1899-1900. 
L. A. Bauer, Ph. D., to be Lecturer in Terrestrial Magnetism. 



In the Medical FactUly: 

J. Whitridge Williams, M. D., now Associate Professor, to be Professor 
of Obstetrics. 



Lewellts F. Barker, M. B., now Associate Professor of Anatomy, to 
be Associate Professor of Pathology. 

Boss G. Harrison, Ph. D., now Associate, to be Associate Professor of 
Anatomy. 



Charles R. Babdeen, M. D., now Assistant, to be Associate in Anatomy. 
Harvey W. Cushinq, M. D., now Assistant, to be Associate in Surgery. 
George W. Dobbin, M. D., now Assistant, to be Associate in Obstetrics. 
Walter Jones, Ph. D., now Assistant, to be Associate in Physiological 
Chemistry and Toxicology. 

P. M. Dawson, M. D., to be Assistant in Physiology. 
Eugene L. Opie, M. D., to be Second Assistant in Pathology. 
Mervin T. Sudler, Ph. D., to be Assistant in Anatomy. 



John Marshall Prize. 



The John Marshall Prize for 1899 has been awarded to Jacob H. 
Hollander, Ph. D., Associate Professor of Finance, for his publication 
entitled *'The Financial History of Baltimore." 



Adam T. Bruce Fellow. 

Caswell Grave, of Monrovia, Ind., S. B., Earlham Collie, 1895, 
Ph. D., Johns Hopkins University, 1899, and late Fellow in Zoology. 



George Ernest Barnett, of Mocksville, N. C, A. B., Randolph 
College, 1891. Economies, 

Frank Ringgold Blake, of Baltimore, A. B., Johns Hopkins t 
sity, 1897. Semitic Languages, 

William Martin Blanch ard, of Hertford, N. C, A. B., Rai 
Macon College, 1894. Chemistry. ^ 

* Charles Edward Caspari, of Baltimore, A. B., Johns Hopkic 
versity, 1896. Chemistry. 

Luther Pfahler Eisenhart, of York, Pa., A. B., Pennsylvani 
lege, 1896. Mathematics. 

Herbert Baldwin Foster, of Baltimore, A. B., Harvard Uni^ 
1896. Oreek. 

William Linwood Foushee, of Roxboro, N. C, A. M., Wake 
College, 1894. Oreek. 

Clyde Chew Glascock, of Buckland, Va., University of Vi 
1892. German. 

Lawrence Edmonds Griffin, of Hamline, Minn., A.B. and ] 
Ham line University, 1895. Zoology. 

SiVERT N. Hagen, of Hagan, Minn., A. B., Luther College, 
English. 

Joseph Cawdell Herrick, of Virginia, A. B., University of Vi 
1896. Physiology. 

Julian Huguenin, of Charleston, S. C, A. B., Charleston College 
English. 

Walter Hullihen, of Staunton, Va., A. B. and A. M., Univei 
Virginia, 1896. Latin. 

Charles A. Eraus, of Lawrence, Kan., S. B., University of I 
1898. Physics. 

Harry Taylor Marshall, of Baltimore, A. B., Johns Hopkic 
versity, 1894, and M. D., 1898. Pathology. 

John Charles Olsen, of Galesburg, Hi., A. B., Knox College 
Chemistry. 

Herbert Meredith Reese, of Baltimore, A. B., Johns Hopkii 
versity, 1897. Physics. 

George Burr Richardson, of New York City, S. B., Harvard I 
sity, 1895. Geology. 

Richard Burton Rowe, of Clarksville, N. Y., Ph. B., Union C 
1896. Geology. 

J AMISS Eustace Shaw, of Florence, Italy, A. B., Johns Hopkic 
versity, 1896. Bomance Languages. 

Charles Clinton Weaver, of Greensboro, N. C, A. B*, Trini 
lege (N. C. ), 1895. History. 

* Resigned. 



Hopkins Scholabships. 

OFFERED TO VIRGINIA AND NORTH CAROLINA STUDBNI 

These scholarships, in accordance with the wishes of the found 
awarded to candidates from Virginia and North Carolina who ai 
sidered by the Academic Council to be the *'mo6t deserving of 
because of their character and intellectual promise." They are af 
to college graduates ; the Maryland Scholarships, elsewhere announo 
given to undergraduates : — 

Honorary Scholarships: 

I. H. Blackwell (A. B., Randolph Macon, 1895), of Broadnia, Vi 
W. S. Drewry (A. B., University of Virginia, 1893), of l?iyettenJJe,i 
R. £. Humphreys (A. B., Emory and Henry College, 188i0), of Salem, 
Carl Kinsley (A. B., Oberlin College, 1893), of Falls fCkiirdi, Va. 
A. W. McWhorter (A. B., Roanoke College, 1895), oflftJsin, Vs. 
W. S. Myers (A. B., Univ. of North Carolina, 1897), of 'iUhafilie, N. 
D. P. Parham (A. M., Randolph Macon College, 1891), iflanptoo,^ 
G. W. Russell (A. B., Randolph Macon College, 1892), (>()temck,^ 
J. B. Wharey (A.B., Davidson College, 1892), of Moore:lBH^»CL 
W. C. Wicker (A. B., Univ. of N. C, 1895), of Elon Coftk^*^ 

t- 
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The Johns Hopkins Press. 



LIST OF SERIAL PUBLICATIONS. 

American Journal of Mathematics. 

This journal was commenced in 1878, under the editorial direction of 
Professor Sylvester. Professor Simon Newcomb is now the £Idit()r. Twenty 
volumes of about 400 pages each have been iti^ned, and the twenty-first 
is in progress. It appears quarterly. Subscription f5 per year. iSingle 
numbers $1.50. 

A very few complete sets remain. These will be sold for $100 per set. 

American Chemical Journal. 

This journal was commenced in 1879, with Professor Remsen as Editor. 
Twenty volumes of about 450 pagen each have been if^sued, and the 
twenty-first is in progress. Beginning with 1809, this journal will appear 
monthly. Two volumes of six numbers and of about 500 pages each will 
be issued yearly. Subscription $5 per year. Single numbers 50 cents. 

American Journal of Philology. 

The publicntion of this journal commenced in 1889, under the editorial 
direction of Profet-sor Gildersleeve. Nineteen volumes of about 570 pages 
each have been issued, and the twentieth is in progress. It appears four 
times yearly. Subscription $3 |>er volume. Single numbers $1. Only a 
few sets remain in the hands of the editor. Price will be stated on 
application. 

Studies from the Biological Laboratory. 

{Including the Chesapeake Zoological Laboratory.) 

The publication of these papers commenced in 1879, under the direction 
of Professor Martin, with the assistance of Professor W. K. Brooks. Five 
volumes of about 500 pages, octavo, and 40 piates each, have been issued. 

Studies in Historical and Political Science. 

The publication of these papers was begun in 1882, under the editorial 
direction of Professor H. B. Adams. Sixteen series are now completed and 
the seventeenth series is in progress. It appears monthly. Subscription 
$3 per volume. A set of sixteen series, in cloth, will be sold for $48. 
Twenty extra volumes have also been issued. 

A detailed list of these Studies will be sent on application. 

Memoirs from the Biological Laboratory. 

These monographs are issued under the editorial direction of Professor 
W. K. Brooks. Volume IV is in progress. Price of the first three vol- 
umes $25. 

Johns Hopkins University Circulars. 

The publication of the«e Circulars began in December, 1879, and 140 
numbers have since been issued. Subscription $1.00 per year. 

Contributions to Assyriology and Comparative Semitic Philology. 

The publication of this journal was begun in 1889. Professor Paul Haupt, 
of the Johns Hopkins University, and Professor Kriedrich Delitzsch, of the 
University of Breslau, are the editors. Volume IV is in progress. 

The Johns Hopkins Hospital Reports. 

These reports are edited by the Faculty of the Johns Hopkins Medical 
School and published for the Johns Hopkins Hospital. Their publication 
was begun in 1890. Volume VII is in prof^ress. Price $5 per volume. 

The set of seven volumes will be sold for $35. 



The Johns Hopkins Hospital Bulletin. 

The publication of these Bulletins began in 1889. Volui 
progress. They are published monthly. Subscription $1.00 pei 
set of ten volumes will be sold for $20. 

Modem Language Notes. 

This journal is edited by Professor A. M. Elliott and his asaoc 
Modern Language Department. It appears monthly. The 
volume is in progress. Subscription $1.50 per year. 

The Journal of Experimental Medicine. 

This journal is edited by Professor W. H. Welch with the oo 
a number of associates. It appears six times a year. Volui 
progress. Subscription $5.00 per year. 

The set of four volumes will be sold for $25. 

American Journal of Insanity. 

This journal is under the direction of Professor Henry M. Hu; 
in-chief. It appears quarterly. Volume LV is in progress, i 
$5.00 per year. 

Reports of the Maryland Geological Survey. 

These reports are under the editorial direction of Professor \ 
Director of the Survev. 

Terrestrial Magnetism and Atmospheric Electric 

This journal is under the direction of Dr. L. A. Bauer, 
quarterly. V^olume IV is now in progress. Subscription $2.< 



The principal separate publications issued by the Johns He 
are: — 

Photographs of the Normal Solar Spectrubc. By Pre 
Rowland. Set of ten plates. $20. 

A New Critical Edition of the Hebrew Text oi 
Testament. Now in progress. Prospectus on application. 

A Complete Facsimile EIdition of the Teaching of thi 
110 pages, quarto, and 10 plates. $5.00. 

RpnpRODUtmoN of a Syriac MS. with the Antilegomen 
17 phototype pages. $3. 

Topographical and Geological Maps of the V 
Baltimore. $1 each. 

Df-scription of the Johns Hopkins Hospital. 116 pt 
and 56 plates. $7.5<). 

A Monograph on the Genus Salpa. By W. K. Brookf 
and 57 plates. $7.50. 

Bibliographia Hopkinsiensis. a list of publications by 
the University. Now in progress. 



Orders hould be addressed to the Johns Hopki 
Baltimore, Md. 



CONTENTS. 



Qeneral StatementR ta to the Courses of Instruction, 
Faculties of Philosophy and Medicine, - - . 
Programmes for 1898-99 : 

Mathematics, ...--.-. 

Physics, --------- 

Chemistry, -------- 

G-ology, 

The Biological Sciences, 

Greek, 

Latin, - 



PAOB. 

- 78 

- 74 



76 
75 
76 
77 
78 
80 
80 



Oriental Seminary, - . - 

Sanskrit and Comparative Philology, 

English, 

German, ------ 

Romance languages, - . - 
HiHtory, Politics, and Economics, 
Philosophy, - - - - - 

Johns Hopkins Medical School, 
Degrees Conferred .June 13, 1899, - 
Recent Appointments and Honors, 




The Johns Hopkim UniveraUy Gireulan are issued mmthly. 2 hey are printed by JOHN MURPHY COMPANY, No. U Wni Bak 
Sitbsariptums $1.00 a y«ar, may be addressed lo THE JOHNS HOPKINS PRESS, Baltimobk ; single eopiet witf 6i toii 6y mmlj9r I 



JOHNS HOPKINS 



[No. 



Applietl Electricity: Mr. Whitehead. Thursday and Friday, 
12 m., Room 24. (8). 



Ewell, A. W. 
KeDt, N. A. 



Lucke, H. J. 
Meyer, J. F. 



Parsons, L. A. 
Pender, H, 



Potta, L. M. 
Reeoe, H. M. 



JJaboratartf IViyrk: Professor Rowland, Professor Ames, Dr. 
Bliss, Dr. Dobsey, Mr. Whitehead. Daily, 9 a. m. to 5 p. m. (78). 



Baetjer, H. 
Barrett, J. T. 
Beaslev, E. B. 
Beeuwkes, IT. 
fiernheim, E. P. 
Bird, R. M. 
Brown, J. R. C 
BrutOD, A. W. 
Buttner, W. J. 
Bye, M. 
Caldwell. B. P. 
Campbell, J. G. 
Conrerse, II. A. 
Cronin, T. H. 
Crum, C. W. R. 
Dapprich, F. R. 
Edmunds, C. K. 
Evans, J. R. 
EweU, A. W. 
Foster, F. 



Gilbert, N. E. 
Bazen, H. II. 
Hlil, H. D. 
HoflWan, \V. E. 
Iloge, J. F. D. 
Huff, W. B. 
Hun, J. G. 
Hyde, E. P. 
James, G. O. 
Kent, N. A. 
King, J. H. 
Kirby, F. J. 
Knapp, A. M. 
Kraus, C. A. 
Lindsay, C. F. 
LisberKcr, S J. 
Love, J. M. 
Loving, R. E. 
Lucke. H. J. 
Macht, D I. 



McGlone, B. 
•Meyer, J. F. 
Middlekauff.G.W. 
Miller, H. C. 
Moore, J. H. 
Moore, R. E. 
Morse, R. B. 
Mower, F. D. 
Murphy, L. C. 
Parsons, L. A. 
Pels, I. R. 
Pender, H. 
Pierce, E. D. 
Pinkerton, T. C. 
Potts, L. M. 
PutU<, B. S. 
Rabinovitch, I. E. 
Reese, II. M. 
Robertson, C B. 



Routh, J. E. 
Schenck, C. C. 
Schult*, C. H. 
Shippen, L. P. 
Slemonp, J. A. 
Smith, A. W. 
Sneeringer, W. J. 
Stein, J. S. 
Stone, H. B. 
Strouse, S. 
Tondorf, F. A. 
Turner, A. B. 
Warner, H. M. 
Watkins, R. IL 
Whitehead, R. F. 
Whitehill, I. B. 
Wolf, M. W. 
Wolnian, S. 
Wroth, P. 



JEocperifnefital Phyaica for Medical Studetits: Mr. Huff. 
Saturday, 9 a. m. to 12 m. (6). 

Smith, W. H. Travis, C. H. 



Bixler, L. C. 
Qainee, L. M. 



Lynch, L. A. 
Schulta, O. T. 



Clieiiiistry. (ii4 Siudenu). 

Classes meet in the Chemical Laboratory, except as otherwise stated. 

Organic Chemistry : (For Graduate Studenta) : Professor Remsen. 
Daily, except Monday, 9 a. m. (31). 



Beck, (4. C. 
Bird, R. M. 
Black, H. V. 
Blanchard, W. M. 
Caldwell, B. P. 
Canter, H. 
Carter, J. D. 
Case, W. A. 



Caspari, C. E. 
Chambliss, H. 
Chambers, V. J. 
Clark, F. E. 
Douglas, J. M. 
Flinn, F. R 
Frazer, J. C. W. 
Garner, W. W. 



Hancock, F. A. 
Harris, C. D. 
Horn, D. W. 
Humphreys, R. £. 
KinR, S. H. 
Lindsay, C. F. 
Olsen, J. C. 
Patterson, A. M. 



Robertson, C. B. 
Russell, G. W. 
Schultas, C. H. 
Simmons, W. W. 
Taveau, R. de M. 
Torrey, C. A. 
Yamaguchi, K. 



tTourtuU Meeting : l^rotessoT Remses. Monday, 9 a. m. (32). The 
instructors in Chemistry and the following students: 



Beck, G. C. 
Bird, R. M. 
Black, H. V. 
Blanchard, W. M. 
Caldwell, B. P. 
Canter, U. 
Carter, J. D. 
Case, W. A. 



Caspari, C. E. 
Chambers, V. J. 
Chambliss, H. 
Clark, F. E. 
Douglas, J M. 
Fliuu, h\ B. 
Frazer, .J. C. W. 
Garner, W. W. 



Hancock, F. A. 
Harris, C. D. 
Horn, D. W. 
Humphreys, R. E. 
King, S. H. 
Kraus, C. A. 
Lindsiiy, C. F. 
Olsen, J. C, 



Patterson, A. M. 
Robertson, C. B. 
Russell, G. W. 
Schultx, C. H. 
Simmons, W. W. 
Taveau, K. de M. 
Torrey, C. A. 
Yamaguchi, K. 



I^hysictU CtieinUnry : Dr. H. C. Jones. Monday, Tuesday, Wed- 
nesday, 12 m. (10). 



Caldwell, B. P. 
Chambers, V. J. 
Clark, F. E. 



Edmunds, C. K. 
Frazer, J. C. 
Hall, E. S. 



King, S. H. 
Olsen, J. C. 



Smith, A. W. 
Torrey, C. A. 



JBietnents of J^hyaical Chemistry : Dr. H. C. Jones. Thursday 
and Friday, 12 m. (14) 



Black, H. y. Chambliss, H. Humphreys, R. E. 

Blanchard, W. M. Douglas, J. M. King, S. H. 

Canter, H. Garner, W. W. Patterson, A. M. 

Case, W. A. Horn, D. W. 



Robertson. C. B. 
Simmons, W. W. 
Yamaguchi, K. 



Inorganic Chemistry: (Major Course): Professor Mokse. Daily, 
except Monday, 9 a. m. (24). 



Abercrombie, R. T. 
Brooks, C. E. 
Bye, M. 

Constantine, C. W. 
Dapprich, F. R. 
Hatch, E. C. 



James. W. McC. 
Ijeopold, E. J. 
Mackall, L. L. 
Mower, t'. D. 
Neal, W: D. 
Porter, G. F. 



Rehberger, G. E. 
Rehberger, J. M. 
Riggins, J. A. 
Schaun, P. E. 
Shipley, S. D. 
Shippen, L. P. 



Shreve, O. F. 
Straus, H. P. 
Struth. O. A. 
Swindell, W. B. 
Washington, F. J. 
West, A. P. 



General Chetnistry: {Minor Course): Professor Rknouf and Dr. 
GiLPiN. Daily, except Monday, 9 a. m., Hopkins Hall. (o5). 



Barrett, J. T. 
Beasley, E. B. 
Beeuwkes, H. 
Beruheim, B. M. 
Bernheim, E. P. 
Bird, A. R. 
Boyer, N. 
Brown, E. B. 
Brown, J. R. C. 
Buttner, W. J. 
Byrne, II. S. 
Campbell, J. G. 
Clark, C. T. 
Crane, B. T. 



Fishach, L. G. 
Gillespie, H. C. 
Hall, E. S. 
Hazen. H. H. 
Hill, E. C. 
Hollman, W. E. 
Hoge,J.F. D. 
Hollander, L. M. 
Hutzler, L. S. 
Keller, J. F. 
Kenney, W. C. 
King, J. H. 
Koppelman.W. H. 
Undbeim, K. B. 



Love, J. M. 
Macht, D. I. 
Mciiloue, B. 
Moore, R. E. 
Murphy, L. ('. 
Pels, I. R. 
Pinkerton, T. C. 
Powers, H. W. 8. 
Putts, B. S. 
Remsen, C. M. 
Reynolds, W. F. 
Sayier, J. A. 
Schermerhom,A. V. R. 
SiMO, G. £. 



Slemons, J. A. 
Snavely, G. E. 
Stone, H. B. 
Strouse, S. 
Turnbull, B. 
Tyler, J. E. 
Vickers, H. W, 
Watkins, R. H. 
Whitehead, R.F. 
Whitehill, I. E. 
Whitman, H. S. 
Wolman, S. 
Wroth, P. 



Laboratory Work: Professor 
Renotjf, Dr. Gilpin, Dr. H. C. 
to 5 p.m. (113). 
Abercrombi^, R. T. Crane, R T 



Remsen, Professor Mobbe, Pre 
Jones, and Assistants. Daily, i 



Barrett, J. T. 
Beasley, E. B. 
BecR, G. C. 
Beeuwke.s, H. 
Bernheim, B. M. 
Bernheim, E, P. 
Bird, A. R. 
Bird, R. M. 
Black H. V. 
Blanchard, W. M. 
Boyer, N. 
Brooks, C. E. 
Brown, E. B. 
Brown, J. R. C. 
Buttner, W. J. 
Bye. M. 
Byrne, H. S. 
Caldwell, B. P. 
Campbell, J. G. 
Canter, H. 
Carter, J. D. 
Case, W. A. 
Caspari, C. E. 
Chambers, V. J. 
Chambliss, H. 
Clark, C. T. 
Clark, F. E, 
Cx>nstantine, C. W. 



Dapprich, F. R. 
Douglas, J. M. 
Edmunds, C. K. 
Fishach, L. G. 
Flinn, F B. 
Frazer, J. C. W. 
Garner^ W. W. 
Gillespie, H. C. 
Hall, E. S. 
Hancock, F. A. 
Harris, C, D. 
Hatch, E. C. 
Hazen, H. H. 
Hill, E. C. 
Hoffman, W. E. 
Hoge,J. F.D. 
Hollander, L. M. 
Horn, D. VV. 
Humphreys, R. E. 
Hotzler, L. S. 
James, W. McC. 
Keller, J. F. 
Kenney, W. C. 
King, J. H. 
King, S. H. 
Koppelman,W. H. 
Leopold, E. J. 



Lindheim, N. R. 
Lindsay, C. F. 
Love, J. M. 
Macht, D. L 
Mackall, L. L. 
McGlone, B. 
Moore, R. E. 
Mower, F. D. 
Murphy. L. C. 
Near, W. D. 
Olsen, J. C. 
PattersoH, A. M. 
Pels, I. R. 
Pinkerton, T. C. 
Porter, G. F. 
Powers, H. W. 8. 
Putts, B. a 
Rehberger, G. EL 
Rehberger, J. M. 
Remsen, C. M. 
Reynolds, W. F. 
Riegins, J. A. 
Robertson, C. B. 
Russell, G. W. 
Sayier, J. A. 
Schaun, P. E. 
Schermerhom, A.V. R. 
Schultz C. H. 



Shipley, S. 
Shippen, L 
Shreve, O. 
Simmons^ 
Sisco, G. R 
Slemona, J. 
Smith, A. ^ 
Snavely, G 
Spencer, L. 
Stone, U. I 
Straus, U. '. 
Strouse, 8. 
Struth, O. . 
8windell,\" 
Taveau, R. 
Torrey, C. 
Tumball, 1 
Tyler, J. E 
Vickers, H 
Washingtoi 
Watkioa, E 
West, A. P. 
Whitehead 
WhitehiU, 
Whitnum, \ 
Wolman, S. 
Wroth, P. 
Yamagaohi 



Geology. (31 students). 

Classes meet in the Geological Laboratory. 

Historical Geology: Professor Clark. Tuesday and Wedn 

9 a. m. (8). 

Bonsteel, J. A. Martin, G. C. Richardson, O. B. Bowe, R. B 

Hindshaw, H. H. Neal, W. D. Romlne, A. P. Wright, F. 

l*€Ueontology ; (Laboratory Work) : Professor Clark and Dr. I 

TUCK. Daily. (8). 

Bonsteel, J. A. Martin, G. C. Richardson, G. B. Rowe, R, B 

Duerden, J. E. Neal, W. D. Romine, A. P. Wright, F. 

General Geology : (Minor Geology) : Dr. Shattuck. Daily, e 
Friday, 1 p m. (19). 

Baldauf, L. K. Harris, C. D, Porter, G. F. Simmons, W 

Beck, G. C. Kerr, R. C. Richardson, G. B. West, A. P. 

Bird, A. R. Mackall, L L. Romine. A. P. Wolf, M. W. 

Bonsteel, J. A. Martin, G. C. Rowe, R. B. Wright, F. J 

Hall, E. S. Neal, W. D. Shipley, S. D. 

^ Geological Physics : Associate Professor Reid. Monday and Tl 
day, 9 a. m. (10). 

Bonsteel, J. A. Martin, G. C. Richardson, G. B. Tondorf, F.i 

Kent, N. A. Parsons, L. A. Romine, A. P. Wright, F.B 

Neal, W. D. Pender, H. 

Advanced Mitiernlogy : Assodate Professor Mathews. Moa 

Wednesday, and Friday, Ham. (7). 

Bon«teel, J. A. Neal, W. D. Romine. A. P. Wri^t, F. B. 

Martin, G. C. Richardson, G. B. Rowe, R. B. 

General Mineralogy: (Major Geology): AssGciate Pwfe 

Mathews. Daily, except Thureday, 12 m. (9). 

Bonsteel, J. A. Flinn, F. B. Richardson, G. R Taveaa,B.dB 

Carter, J. D. Neal, W. D. Romine, A. P. Wright, A 

Eckenrode, H.J. 

Physiographic Geology: Dr. Shattuck. Tuesday, 10a.m. ( 

Bonsteel, J. A. Neal, W. D. Romine, A, P. Wright, F. B. 

Martin, G, C. Richardson, G. R Rowe, R. R 

Journal Meeting: Professor Clark. Tuesday, 11 a. m. (18). 

Bibbins. A. Martin, G. C. Reid, H. F. Rowe, R. B. 

Bonsteel, J. A. Mathews, E. B. Richardson, G. B. Shattuck, G. & 

Fassig, O. L. Neal, W. D. Romine, A. P. Wright, F.B. 
Hindshaw, H. H. 

Biology. (104 Students). 

Advanced Zoology : Professor Brooks. Daily, Bioloeical Libo 
tory. (0). 

Curtis, W. C. Grave, C. Perkins, H. F. Shoemaker, D. 

Duerden, J. R Griffin, L. E. Reese, A. M. 8tU«, P. 0. 

Eyster, J. A. E. 

Zoological and Botanical JfoumoLl Club : Profeivor Broo 

Apsociate Professor Andrews, Dr. D. S. Johnson. Friday, lis. 

Biolojfiral Laboratory. (14). 

Barton, B. W. Duerden, J. E. Metcalf, M. M. 

Coker, W. C. Eyster, J. A. E. Perkins, H. F. 

Curtis, W. C. Grave, C. Reese, A. M. 

Drew, G. A, Griffin, L. E. 

Zoology: (Major Biology) : Professor Brooks and Dr. D.S. JoHin 
Daily, except Monday, 9 a. m., Monday and Tuesday, 2-5 p. m^ I 
logical Laboratory. (8). 

Breed, A. A. Glaser, O. C. Rous, F. P. Stilefl, P. 0. 

Eyster, J. A. E. Perkins, H. F. Shoemaker, D. K. WoodnS^L.^ 



Shoemaker, D. 
Stiles, P. G. 
Woodruff, ES 
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CafuUu8; TibulUM; Rropertius: {Major Course): Dr. Wimon. 

Wedner^daj, Thursday, and Friday, lo a. m., Room 10. (8). 

Briflooe, J. & Fishach, L. G. Noble, E. R. Snavely, G. E. 

Chambers, L. 11. Macheo, J. G. Powers, H. W. S. Spencer, L. C. 

JRofnan Literature : (Minor Course) : Associate Professor Smith. 

Tuesday, 9 a. m., Room 11. (15). 

Baker, H. R. IHggs, R. M. Markell, C. Sharretts, R. C. 

Bandel, B. B. (lUggenbeimer.F. L. Pearre, A. Smith, 8. 

Baroett, E. Kirk, W. Ranft, C. F. Strouse, E. 

Cook, T. 0. Marbury, O. Schmeisser, W. C. 

Zdvy: (Minor Course): Dr. Sutphen. Wednesday, Thursday, and 

Friday, 9 a. m.. Room 12. (25). 

Baker, H. R. Hand, J. P. Maaon, 8. T. Ranft, C. F. 

Bandel, B. B, Heald, H. B. MUler, H. C. Keider, C. 

Barnett, E. Uildebraudt, L.-r. Mower, McH. Schmeisser, W. C. 

Dew, A. G. Kirk, W. Myers, C. A. Sharretts, R. C. 

Dlgss, R. M. Marbury, O. Ogle, M. B. Smith, S. 

England, J. T. Markell, C. Pearre, A. Strouse, E. 
Qaggenheimer, F. L. 

Cicero : de Seneetute; JProfte CotnpoMition : Dr. Sutphen. Wed- 
nesday, Thurbday, and Friday, 10 a. m.. Room 8. (4). 
midt, J. a Homnan,R.C. Lowndes, C. H. G. White, L. J. 

^rone Composition: 

Major Course: Dr. Wimon. Monday, 10 a. m., Room 10. (9). 

Briscoe, J. 8. Machen, J. G. Noble, E. R. Snavely, G. E. 

Chambers, L. M. Mulford, R. J. Powers, H. W. 8 Spencer, L. C. 

Flahach, L. Q. 

Minor Omru: Dr. Sutphen. Tuesday, 9 a. m.. Room 12. (11). 

Dew. A. G. Heald, H. B. Miller, H. C. Ogle, M. B. 

England, J. T. Hildebrandt.L. F. Mower, McH. Reider, C. 

Hand, J. P. Mason, S. T. Myers, C. A. 



Sanskrit and Comparative Philology. (36Studento). 

Classes meet In McCoy Hall, Room 19. 
Cofnparative Philology : Professor Bloomfield. Monday, 4 p. m. 



(22). 

Anderson, R. B. T. Ewell, J. E. 

Aostin, F. M. Griffin, J. W. 

Burrell, J. L. A. Groome, P. L. 

Drenford, G. Hili; H. D. 

Drewry, W. 8. Kern, J. W. 

Eager, J. H. Martin, W. E. 



Myers, W. 8. 
Nininirer, M. L. 
Purcell, T. N. D. 
Raney, L. 
Roulston, R. B. 



Schneider, J. P. 
Stephens, J. C. 
Turnbull, B. 
Visvanatb, S. J. 
Wearer, C. C. 



Comparative Oram,mar of IndO' European Consonants: 

Professor Bloomfieij). Friday, 4 p. m. (15). 

Archibald, H. T. Ewing, A. H. Nininger, M. L. Smith, C.S. 

Austin, F. M. Foster, H. B. Pyle, T. L Spilman, E. A. 

Black well, I. H. Guernsey, R. Ragland, G. VisTanath, J. S. 

Drenford, Q. Lyon, C. E. Raney, L. 

Vedie Seminary: The Alharva- Veda : Professor Bloomfikld. Thurs- 
day, 12 m. (7). 

Blake. F. R. Ewing, A. H. Kern, J. W. Ness, J. A. 

Drenford, G. Foster, H. B. Kurrelmeyer, H. 

The Chandogya^Upanisad : Professor Bloomfield. Tuesday, 

12 m. (6). 

Blake. F. B. Ewing, A. H. Kern, J. W. Ness, J. A. 

Drenford, G. Foster, H. B. 

Advanced Sanskrit: Hitopadtfa; Manu: Professor Bloomfield. 

Monday and Friday, 12 m. (8). 

Archibald, H. T. Drenford, G. Guernsey, R. Ragland, G. 

Blackwell, I. H. Ewing, A. H. Pyle, T. L. Smith, C. S. 

Elementary Sanskrit : Whitney's Orammnr ; Lanman's Reader: Pro- 
fessor Bloomfield. Tuesday and Thursday, 4 p. m. (6). 

Drenford, G. Nininger, M. L. Spilman, E. A. Yisvanath, 8. J. 

Edwards, P. H. Raney, L. 



Oriental Sendnary. (29Studente). 

Classes meet in the Diilmann Library, McCoy Hall, Room 18. 

The lAterature of the Old Testament : Professor Haupt. Fri- 
day, A p. m. (12). 

Arnold, B. W. Ember, A. Groome, P. L. Richardson, G. B. 

Bird, R. M. Foote, T. C. Hollander. L. M. Shoemaker, D. N. 

Blake, F. R. Grimm, K. J. Martin, W. E. Wolman, S. 

History of Israel : Dr. Johnston. Tuesday, 4 p. m. (15). 

Blake, F.R. Caldwell, W. Groome, P. L. Myers. W. 8. 

Bouchelle, B. N. DeGrange, M. Litslnger, W. H. Roulston, R. B. 

Brady. J. H. Ewell. J. E. Martin, W. E. Wicker, W. C. 

Burrell, J. L. A. Foote, T. C. McPherson, W. B. 

BUementary Hebrew : Professor Haupt and Mr. Blake. Mon- 
day, 2-4 p. m. (8). 

Anderson, R.B.T. Ewell, J. E. Man ken, H. Schneider, J. P. 

Ember, A. Litslnger, W. H. Roulston, R. B. Wicker, W. C. 

Hebreui Grammar : Dr. Qrimm. Monday, 4 p. m. (4). 
Blake, F. B: Foote, T. C. Guttmacher, A. Wicker, W. C. 



Hehretv at Sight : Dr. Johnston. Tuesday, 10 a. m. (6). 

Blake, F. R. Foote, T. C. McPherson, W. B, Wicker, 

Ember, A. 

Hebrew Prose Composition: Professor Haupt Wedi 
p. m. (6). 
Blake, F. R. Foote, T. C. McPherson, W. B. Wicker, 

Eknber, A. Grimm, K. J. 

Old Test4im.ent Setninary : Deutero-Isaiah : Professor 
Tuesday, 2-4 p. m. (7). 

Blake, F. R. Ember, A. Grimm, K. J. Wicker, 

Caldwell, W. Foote, T. C. McPherson, W. B. 

PoHt' Biblical Hebrew: Mishnah and Talmud: Mr. i 

Friday, 2-4 p. m. (2). 
Blake, F. R. Grimm, K. J. 

SyWac •• Dr. Johnston. Friday, 10 a. m. (2). 
Blake, F. R. McPherson, W. B. 

Efhiopic: (Second Year) : Professor Haupt. Friday, 4 p. m. 
Blake, F. R. Foote, T. C. Grimm, K. J. 

Etementary Arabic: Dr. Johnston. Tuesday, 9 a. m. ( 

Dennis, J. T. Foote, T. C. Wicker, W. C. 

Arabic at Sight : Dr. Johnston. Friday, 11 a. m. (5). 

Blake, F. R. Ewing, A. H. Grimm, K. J. McPhei 

Caldwell, W. 

Arabic Prose Composition: Professor Haupt. Wedi 

p. m. (6). 

Blake, F. R. Foote, T. C. McPherson, W. B. Wicker 

Ewing, A H. Crrimm, K. J. 

Assyrian: (Second Year): Dr. Johnston. Wednesday am 
12 m. (3). 
Blake, F. R. Foote, T. C McPherson, W. B. 

Assyrian Prose Composition: Profet-sor Haupt. W« 
4 p. m. (4). 
Blake, F. R. Foote, T. C. Grimm, K. J. McPhe: 

Assyrian Seminary : (Nimrod Epic) : Professor Haupt. 
day, 2 p. m. (4). 
Blake, F. R. Foote, T. C. Grimm, K. J. McPhe 

Comparative Sefnitic Syntax: Professor Haupt. W( 

3 p. m. (6). 

Blake, F. R. Foote, T. C. McPherson, W. B. Wicker 

Ember, A. Grimm, K. J. 

Old Egyptian: (Second Yem-): Dr. Johnston. Wedn< 
a. m. (5). 
Blake, F. R. Foote, T. C, Grimm, K. J. McPhei 

Dennis, J. T. 

Old Egyptian : (Elementary) : Dr. Johnston. Tuesday, 1 p 
De Grange, M. 

Coptic: Dr. Johnston. Tuesday, 11 a. m., Thursday, 9 a. m 

Blake, F. R. Dennis, J. T. Grimm, K. J. McPhei 

De Grange. M. Foote, T. C. 



Englisli. (153 Students). 

Classes meet in McCoy Hall. 

English Seminary : Epic poetry, espteially MiUon's Paradiat 

Parajdise Begained; and Beowulf: Professor Bright. Tue 

Thursday, 3-^ p. m.. Room 4. (15). 

Brown, G. D. Farr, J. M. Heald, E. de F. Miller, 

Crenshaw, J. R Fosnocht, E. B. Hugueniu, J. Schneu 

Eckenrode, H. J. (iriffith, G. Kennedy, J. B. West, I 

Embry, J. Hagen, S. N. Miles, L. W. 

English Grammar: Lectures on Anglo-Sajcon Grammar: 

Bright. Thursday, 12 m, Hoom 12. (8). 

Brown, G. D. Farr, J. M. Hagen, S. N. Huguei 

Embry, J. Griffith, G. ' Heald, E. de F. Miles, ] 

MedicBval LAterature : Haxebk the Bane : Professor Brigi 

day, 11a. m.. Room 4. (10). 

Brown, G. D. Griffith, G. Huguenin, J. Miles, 1 

Embry, J. Hagen, S. N. Kennedy, J. B. Miller, 

Farr, J. M. Heald, E. de F. 

Journal Meeting: Professor Bright. Alternate Fridays, 

Room 4. (15). 

Brown, G. D. Farr, J. M. Heald, E. de F. Miller, 

Crenshaw, J. B. Fosnocht, E. B. Huguenin, J. Schnei< 

Eckenrode, H. J. Griffith, G. Kennedy, J. B. West, ] 

Embry, J. Hagen, S, N. Miles, L. W. 

AnglO'Saxon : Bright* s Anglo-Saxon Reader: (Major Engi 

West. Tuesday, 11 a.m.. Room 8, Thursday, 10 a. m., Root 

Eckenrode, H. J. Kennedy, J. B. Miller, R. D. Small, 

Ember, A. Lotspeicn, C. M. 
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Advanced Old French headings: Dr. Brush. Wednesday, 

2-4 p. m., Boom 7. (3). 
Canter, H. V. Critchlow, F. L. Hicks, F. C. 

Elementary Old French Headings : Dr. Armstrong. Wednes- 
day, 3 p. m.) Boom 2. (0). 

Curdy, A. R Fosnocht, EX B. Kurrelmeyer, H. Morrison ^A. J. 

Dawson, E. B. Harry, P. W. Lotspeich, C. M. Teillard,X. 

Embry, J. 

French Lyrics: Dr. Ogden. Friday, 11 a. m.. Boom 2. (12). 

Batebelder, J. D. Dawson, E. R. Harry, P. W. Lvon^ G E. 

Critchlow, F. L. Fosnocht, E. B. Hiclu. F. C. Alornson, A. J. 

Cnrdy, A. E. Gould, W. E. Kurrelmeyer, H. Stidman, A. G. 

French Conversation : Mr. Teillard. Wednesday, 4 p. m.. Boom 

2. (10). 

Boyer. N. Curdy, A. E. Lotspeich, C. M. Rehberger, G. E. 

Crenshaw, J. B. Harry, P. W. Morrison, A. J. Struth, O. A. 

Critchlow, F. L, Hicks, F. C. 

Fopnlar Latin: Professor Elliott. Monday, 12 m., Boom 2. (3). 

Batchelder, J. D. Gould, W. E. Frost, F. L. 

Old Frovencal: Dr Armstrong. Thursday, 9 a. m.. Boom 2. (7). 

Batchelder. J. D. Curdy, A. E. Morrison, A. J. Shaw, J. E. 

Critchlow, F. L. Gould, W. E. Mosemiller, C. A. 

Spanish Seminary : Associate Professor Marden. Thursday, 11 

a. m.. Koom 2. (3). 
Batchelder, J. D. Frost, F. L. Gould, W. E. 

Spanish Fhilology : Associate Professor Harden. Tuesday and 

Friday, 10 a. m., Boom 2. (4). 
Batchelder, J. D. Canter, IL V. Frost, F. L. Gould, W. E. 

Old Spanish Readings: Associate Professor Marden. Friday, 

12 m. in). 

Canter, H. V. Curdy, A. E. Harry, P. W. Morrison, A. J. 

Critchlow, F. L. 

JEkirly Spanish Drama: Associate Professor Harden. Thursday, 

12 m., Boom 2. (8). 

Batchelder, J. D. Critchlow, F. L. Frost, F. L. IFarry, P. W. 

Canter, H. V. Curdy, A. E. Gould, W. E. Morrison, A. J. 

Methodology of the Romance Languages: Dr. Keidel. Hon- 

day, 9 a. m.. Boom 2. (5). 

Critchlow, F. L. Dawson, E. R. Harry, P. W. Morrison, A. J. 

Curdy, A, E. 

Romance Club: Professor Elliott. W^ednesday, 11 a. m.. Boom 

2. (11). 

Batchelder, J. D. Dawson. E. R. Morrison, A. J. Stidman, A. G. 

Critchlow, F. L. Frost, F. L. Mosemiller, C. A. Telllard, X. 

Cunly, A. E. Harry, P. W. Shaw, J. E. 

Undergraduate Courses. 

French : (Major Covrse): Dr. BRrSH. Monday, Wednesday, and Fri- 
day ; Dr. Ogden, Thursday, 10 a.m., Boom 7. (7). 

Crane, R. T. Lowndes, E. Sayler, J. A. Tyler, J. E. 

Hill, J. P. Peters, J. G. Swindell, W. B. 

French: [Minor Courttet Cla^a A): Dr. Armstrong. Daily, except 

Thursday, 12 m., Boom 7. (20). 

Anderson, R.B.T. Eager, J. H. Leopold, E. J. Raffel, H. B. 

Cook, T. G. Griffin, J. W. Lisberger, 8. J. Rehberger, G. E. ; 

Cronin, F. H. Griffith. W. A. McAll, R. L. Stein, J. 8. 

Dapprich, F. R Hatch, E. C. Morse. R. B. Struth, O. A. 

Duck, R. S. Hoflman, R. C. Purcell, T. N. D. Vogeler, C. A. 

French : {Minor Covrse, Class B) : Dr, Ogden. Daily, except Thurs- 
day, 12 m., Boom 6. (10). 

Beck, G. C. Constantine, C.W. Kennedj\ J. B. Mower, F. D. 

Bernheim, B. M. Ewell, J. E. Liddell, D. M. Strouse, E. 

Burrell, J. L. A. Griffith, G. 

French: (Elementary Course): Dr. Brush. Monday and Tuesday, 11 

a. m., Boom 7 ; Wednesday, 12 m.. Boom 8. (3). 
Hattori, Y. flildt, J. C. Lowndes, C. H. G. 

French : (Elective Course) : Dr. Ogden. Thursday and Friday, 1 p. m., 

Boom 11. (5). 

Ember, A. Smith, W. L. Warner, H. M. Whitman, H. S. 

Foot©, T. C. 

Italian : (Minor Course) : Dr. Brush. Monday, 9 a. m.. Boom 6 ; Tues- 
day, Thursday, and Friday, 9 a. m.. Boom 7. (3). 
Greene, J. D. Hullihen, W. Taney hill, G. L. 

Italian: (Elective Course) : Dr. Ogden. Monday, 10 a. m., Thursday, 

11 a, m. (4). 
Ember, A. Farr, J. M. Hagen, S. N. Huguenin, J. 

Spanish: (Minor Course): Associate Professor Harden. i>aily, ex- 
cept Monday, 9 a. m., Boom 8. (8). 

Bandel. J. M. Ember, A. Hill, W. B. Norton, E. L. 

Bruce, E. 8. Heyman, 8. Kohn, W. L Stephens, J. C. 

Spanish: (Elective Course): Associate Professor Harden. Honday, 

9 a. m., Friday, 1 p. m., Boom 10. (5). 

Farr, .T. M. Huguenin, J. Lowndes, E. Weston, K. E. 

Foster, F. 



Special Courses, 

Spanish : ( Conversation Course) : Hr. Gould. Honday and Tu 
4 p. m., Boom 8. (7). 

Boyer, N. De Grange. M. Harry, P. W. Thomsen, .: 

Crenshaw, J. B. Grasty, J. S. Norton, E. L. 

Spanish: (Commercial Course): Hr. Gould. Thursday and F 

4 p. m., Boom 8. (6). 

Bandel, J. M. Harry, P. W. Hollander, L. M. Thomsen, ; 

Crenshaw, J. B. 



History, Politics, and Z!cK>noiiiics. (ii8 studer 

Classes meet in McCoy Hall. 

Historical Sem,inary: Professor Adams. Alternate Fridays, 8 
Boom 25. (21). 

Arnold, B. W. Fisher, F. C. Johnson, E. C. Radcliffe, ( 

Ayer, .1. C. Groome, P. L. Kilby, B. Smith, V. I 

Bariiett, G. E. Hanua, H. S. Martin, W. E. Snavely, C. 

Brander, \V. W. Harry, J. W. Mulford. R. J. Thoraon, I 

Cater, G. Hattori, Y. Myers, W. 8. Weaver, C. 
Drewry, W. S. 

Early History of Institutions: Professor Adams. Wedr 
and Thursday, 11 a. m., Kooni 25. (20). 

Arnold, B. W. Fisher, F. C. Johnson, E. C. Peters. J. ( 

Ayer, J. C. Groome, P. L. Kilby, B. BadclitTe, C 

Burnett, G. E. Hauna, H. S. Martin. W. E. Smith, V. I 

Cator, G. Harry, J. W. Mulford, R.J. Thorson, L 

Drewry, W. S. Hattori, Y. Myers, W. S. Weaver, C. 

Educational Conference: Professor Adams. Friday, 11 

Boom 25. (18). 

Arnold, B. W. Groome, P. L. Kilby, B. Smith. V. E 

Ayer, J. C. Hanna, \l. S. Martin, W. E. Snavely, C 

Barnett, G. E. Harry, J. W. Myers, W. S. Thorson, I. 

Brander, W. W. Hattori, Y. Radcliffe, G. L. P. Weaver, C. 

Drewry, W. S. Johnson, E. C. 

History of Civilization: (Major History) : Professor Adams. 

day and Tuesday, 11 a. m.. Boom 24. (27). 

Bandel, J. M. Byrne, H. S. Johnson, R C. Sayler, J. A 

Beeuwkes, H. Deeu, K W. Kilby, B. Stein. J. S. 

Bernheim, E. P. Duck, R. S. Kohn, W. I. Swindell. M 

Bird, A. R. Flinn, F. B. Morgan, S. C. Tvler, J. E. 

Bover, N. Griffith, W. A. Peters, J. G. W^eaver, C. 

Biiiton, A. W. Harris, W. H. Raflel, H. B. Whitman, 1 

Bye, M. Hollander, L. M. Riggins, J. A. 

Historical Conference: Associate Professor Vincent. Fi 

10 a. m., Boom 23. (8). 

Brander, W. W. Drewry, W. S. Kilby, B. Smith, V. E 

Caldwell, W. Groome, P. L. Martin W. E. Thorson, L 

Reform€ttion : Aspociate Professor Vincent. Tuesday and T 

day, 10 a. m.. Boom 23. (17). 

Brander, W. W. Hanna, H. 8. Litsinger, W. H. Radrliffe, G. 

Caldwell, W. Harry, J. W. Martin, W. E. Smith, V. E 

Drewry, W. S. Johnson, E. C. Mulford, R. J. Thorson, I, i 

Fisher, F. C. Kilby, B. Myers, W. S. Weaver, C C 
Groome, P. L. 

European History : (Major History) : Associate Professor Visci 

Thursday and Friday, 11 a. m.. Boom 23. (23). 

Bandel, J. M. Bye, M. Harris, W. H. Stein. J. S. 

Beeuwkes, H. Bryne, H. S. Kohn, W. L Swindell, W. 

Bernheim, B, M. Deen, E. W. Morgan, S. C. Tyler, J. E. 

Bird, A. B. Duck, R. 8. Raffel, H. B. Vogeler, C. A. 

Boyer, N. Flinn, F. B. Riggins, J. A. Whitman, H. 

Bruton, A. W. Griffith, W. A. Sayler, J. A. 

Historical Folitics: (History-Economics Course) : Associate Pro 

sor Vincent. Monday and Wednesday, 10 a. m., Boom 23. (32] 

Abercrombie, R.T. Eager, J. H. Kerr, R. C. Roulston, R. B 

Anderson, R. B.T. Ewell, J. E. Leopold, E. J. Rous, F. R 

Baetjer, H. Foster, F. McAll, R. Routh.J. E. 

Booker, J. M. Grasty, J. S. Mackall, L. L. Smith, W. L 

Breed, A. A. Greene, J. D. Manken, H. Spencer, E.M. 

Brooks, C. E. Griffin, J. W. Morgan, S. C. Stephens, J. C 

Burrell, J. L. A. Hyde, E. P. Purcell, T. N. D. TurnbuU.R 

Deen, E. W. James, W. McC. Riggins, J. A. West, A. P. 

IMplotnatic Hist^try of the Confederacy : Dr. CxiLAHi 

Monday and Wednesday, 10 a. m., Boom 25. (8). 

Drewry, W. S. Kilby, B. Radcliffe, G. L. P. Thorson,!. A. 

Harry, J. W. Martin, W. E. Snavely, C Weaver, CG. 

Oenerttl History Examinations: Dr. Ballaoh. Tuesday, 

a. m.. Boom 20. (7). 

Brander, W. W. Groome, P. L. Radcliffe, G. L. P. Weaver, C C. 

Drewry, W. 8. Myers, W. 8. Snavely, C 

Soutliern History : Dr. Ballagh. Friday, 12 m., Boom 20. (o 

Drewry, W. S. Martin, W. E. Peters, J. Q. Weaver, C C. 

Groome, P. L. 

Classical and Blarly European History: (Minor Bv^on 
Dr. Ballagh. Daily, except Tuesday, 10 a. m., Boom 20. (20). 

Bandel , B. B. Ford , C. E. Hill, W. B. Ranft, C. F. ^ 

Bandel, J. M. Griffith, W. A. Kirk, W. Schmeiasff-W. 

Barnett, E. Guggenheimer, F. L. Marbanr,*0. Sharretts, B. C 

Cook, T. G. Hatch. E. C. Markel( a Smith, S. 

Diggs, R. M. Hill, E. C. Fearre, A, Strouae, E. 
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Conference in JParliamentary Law : Dr. Lee. Alternate Thurs- 
days, 12 m., Room 24. (51). 



Bandel, J. &f. 
Baldauf, L. K. 
Beraheim, fi. M. 
Bird, A. R. 
Booker. J. M. 
Boyer, N. 
Brady, J. H. 
Briscoe, J. S. 
Brown, EL B. 
Bruton, A. W. 
Byrne, H. S. 
Ck>nsUntine, C. W. 
Cronin, F. H. 



Dappricb, F. R. 
Duck, R. S. 
Ember. A. 
Fisbach L. G. 
Griffin, E. J. 
Griffltb, W. A. 
Harris, W. H. 
Hatch, E. C. 
Hollander, L. M. 
James, W. McC. 
Kohn, W. I. 
Leopold, E. J. 
Lowndes, E. 



Machen, J. G. 
Man ken, H. 
Morse, R. B. 
Mower, F. D. 
Noble, E. R. 
Norton, £. L. 
Powers, H. W. S. 
Raffel, H. R 
Rebberger, G. E. 
Riggins, J. A. 
Sayler, J. A. 
Shippen, L. P. 
Sbrere, O. F. 



Snavely, G. E. 
Spencer, L. C. 
Stein, J. S. 
Straus, H. P. 
Strutb, O. A. 
Swindell, W. B. 
Tyler, J. E. 
Vogeler, C. A. 
Warner, H. M. 
West, A. P. 
Wbitman, H. 8. 
Wolf, M. W. 



Elements of Public Speaking: Dr. Lee. Assembly Room. 

Wednesday, 1 p. m. (19). 

Kirk, W. 
Markell, C. 
McGlone, B. 
Murpby, L. C. 
Plnkerton, T. C. 



Bandel, B. B. 
Beasley, E. B. 
Hildt, i. C. 
Hoge, J. F. D. 
Kenney, W. C. 



Putts, B. S. 
Ranft, C. F. 
Schmeisser, W. C. 
Sbarretis, R. C. 
Sisco, G. E. 



Slemons, J. A. 
Smith, S. 
Sneeringer, W. J. 
Wroth, P. 



Thursday, 1 p. m. (17). 



Barnett, R 
Buttner, W. J. 
DIgffs, K. M. 
England, J. T. 
Qotladay, R. E. 

Friday, 1 p. m. 

Beeuwkes, H. 
Bernheim, E. P. 
Cameron, P. J. S. 
Doen, E. W. 
Dew, A. G. 



Guggenbeimer, F. L. Hutzler, L. S. 



Hand, J. P. 
Hill, E. C. 
HUl, H. D. 

(18). 

Gillespie, H. C. 
Heald, H. B. 
nildebrandt,L.F. 
Koppelman, W. H. 
Macht, D. I. 



Knapp, A. M. 
Law. H. B. 
Maroury, O. 



Mason, S. T. 
Myers, C. A. 
Ogle, M. B. 
Pels, I. R. 



Moore, R. E. 
Pearre, A. 
Reynolds, W. F. 
White, L. J. 



Reider, C. 
Stone, H. B. 
Strouse, S. 
Wolman, 8. 



Public Lecturing: (For Oraduate Students). ' Dr. Lee. Thursday, 4 
p. m., Donovan Room. (10). 



STUDENTS IN THE JOHNS HOPKINS MEDICAL SCHOOL. 
Candidates for the Degree of M. D. (209). 



Fourth Year. (44). 



▲kerman, J. 
Allen, n. W. 
Austin, M. F. 
Beale, A. E. 
Bettmann, M. 
Brlggs, E. 
Brown, L. 
BrQIle, H. 
Burnam. C. F. 
Chaoe, E. S. 
Chittenden, A. S. 



Atherton, A. M. 
Baetjer, F. H. 
Baldwin, W. D. 
Berry, J. M. 
Blakeslee, W. H. 
Bloombergh, H. D. 
Boggs, T. R 
Boslev, J. R. 
Bunting, G. H. 
Butler, J. I. 
Carey. H. W. 
Chowning, W. M. 
Comer, R. T. 
Connor, G. L. 



Auer, J. 
Briggs, J. R 
Browne, B. B. 
Bruns, R M. 
Bryan, W. M. C. 
Bush, C. 

Odurchman. J. W. 
Clarke, T. W. 
Cook, H. W. 
Goons, J. J. 
Dob me, G. C. 
DoUey, D. H. 
Dudley, H. 
Duffy, R 
Dunlop, J. 



Barker, M. L. 
Bassett, V. H. 
Bennett, R 
Bizler, L C. 
BlauTelt, E. H. 
Brush, C. E. 
Chatard, J. A. 
Chinn, G. E. 
Clark, A. H. 
Cornell, W. B. 
Dewey, E. G. 
Edwards. R. T. 
Fajerweathwr, B. 



Christian. H. A. 
Dancy. W. R 
Eggers, A. H. 
Evans, H. C. 
Fairbank, R. 
Farrar, C. B. 
Fisher, A. L. 
Fisher, W. A. 
Fletcher, H. 
Flint, J. M. 
Healy, W. P. 



Hendrickson, W. F. 
Hewlett, A. W. 
Kellogg, W. C. 
Kyes, P. 
Liebus, L. 
Lewis, W. H. 
Little. H. W. 
Lowell. E. L. 
MacCallum, J. B. 
Marvell, M. W. 
MeltEer, C. R. 



Third Year. (56). 



Connor, R. 
Drake, G. S. 
Dutcher, A. 
Fowler, H. A. 
Gay, F. P. 
Graham, N. D. 
Hall, G. W. 
Hamman, L. V. 
Hastreiter, R. F. 
Hathaway, J. H. 
Hitzrot, J. M. 
Holden, G. R. 
Hume, E. H. 
Johnston, W. B. 



Kauffman, B. B. 
Kaufman, H. M. 
Lamson. T. 
Lewis, D. M. 
Long, M. 
Longcope, W. T. 
Lyle, A. G. 
Maddren, W. H. 
Moore, K S. 
Parker, H. P. 
Rubel, M. J. 
Salter, J. C. 
Simis. M. P. 
Slemons, J. M. 



Second Year, (69). 



Eddy, D. L. 
Erring, W. G. 
Ferry, N. S. 
Foster, N. B. 
Francis, W. W. 
Fran ken thai, M. A. 
Gleniiy, W. H. 
Grant, J. F. 
Hardy, C. F. 
Haviland, M. L. 
Haynes, M S. 
Hirshberg, L. K. 
Horst, C. H. 
Hyman, S. 
Jelke, W. F. 



Jones, T. M. 
Karsted, A. 
Kimball, A. H. 
Lebr, L. C. 
L'Engle, E. M. 
Litchfield, G. V. 
I«ootz, E. 
Ludlum, S. D. 
MacGregor, G. M. 
Marshall, S. A. 
McFarland, J. S. 
Meisen holder. £. W. 
Meisenbelder, J. E. 
Ochsner, H. W. 
Pelton, G. I. 



First Year. (50). 



Fischer, J. S. 
Gaenslen, F. J. 
Gaines, L. M. 
Geraghty, J. T. 
Goldsborou^F. C. 
Haskell, L. W. 
Hirsohfelder , A. D. 
Hopkins, R. 
Hunter, P. 8. 
Hutohins, H. T. 
Jones, C. L. 
Keidel, A. 
Kingsbury, H. P. D. 



Lazenbv, M. 
Loeveubart, A. S. 
Long H. D. 
Lupton, E. J. S. 
Lynch, Lb A. 
Manning, W. S. 
Marshall, W. 
McClintock, R. W. 
Miller, R. T. 
Morse, M. E. 
Moulton, W. B. 
Neagle, U. a 



Mosber, C. D. 
Myrick, H. G. 
Rand, R F. 
Reed, D. M. 
Rusk, G. Y. 
Sabin, F. R 
Sowers, W. F. M. 
Stone, E. A. 
Warren, M. 
iVest, J. M. 
Woolley, P. G. 



Smith, H. M. 
Spratt, C. N. 
Stein, G. 
Steinfeld, A. L. 
Swett, a M. 
Ulrich, H. L. 
Underbill, A. J. 
Walker, M. B. 
Warfieid, L. M. 
Warren, G. W. 
Watts, S. H. 
Wells, R A. 
Welb), M. 
Winne, C. K. 



Reede, E. H. 
Riggins, E. N. 
Rogers, C. P. 
Scholl. G. B. 
Silverberg, M. 
Simpson. J. N. 
Steele. H. M. 
Tallant, A. W. 
Van Arsdall, C. B. 
YanDenbura, J. 
Wight, O. b7 
Williams, C. L. 
Williams, D. 
Wright, C. R 



Rain forth, S. I. 
Rilev, B. F. 
Robinson, G. G. 
Scbmltter, F. 
Scbultz O. T. 
Smith, W. H. 
Stevens, A. R. 
Tayler, L. 
Thompson, W. L, 
Travis, C. H. 
Watson, F. H. 
Young, C. W. 



Physicians Attending Special Gourseb. (14). 



CarUss, R M. 
Fearn, T. 
Garner. M. E. 
Kerr, A. T. 



Kibbe, M. E. 
Latimer, C. W. 
Middleton, J. L 
Miller, W. McN. 



Newton, D. H. 
Otis, F. J. 
Potter, C. H. 



Somers, G. B. 
Thompson, W 
Wilson, G. 



HOPKINS SCHOLARSHIPS. 

Hopkins Scholarships for the current academic year have recently 1 
awarded as follows : — 

To Graduate Students : 

Honorary. 

J. R. C. Brown, of Virginia. 

Ordinary, 

H. A. Converse, of Virginia. J. M. Love, of Virginia. 

G. D. Harris, of North Carolina. B. H. Watkinb, of North Caro] 

To Undergraduates from Maryland : 

Ordinary. 

S. Wolman, S. Strouse, 

I. B. Pels, C. Markell, Jr. 

D. I. Macht, 



The Johns Hopkins Press has just issued a volume on Cuba and In* 
NATIONAL Relations, by James M. Callahan, Lecturer in Diplon 
History, Johns Hopkins University. The volume contains 503 pi 
octavo, and is sold at the price of three dollars. 

This is probably the first book treating Cuba entirely from the st 
point of its position and influence in American history and intemati 
relations. 

The political conditions in Spain, as well as those in Cuba and Amei 
are presented so far as they have any bearing upon the subject. 

The author has made a careful examination of original sources. ' 
materials of his work are drawn from a study of several years among 
archives at Washington. 

In the Critical Edition of the Hebrew Text of the Poltghsoke Bik 
directed by Professor Haupt, the following parts have just appeared : 

The Book of Ezekiel, edited by Professor C. H. Toy, LL. D., of Ham 

University. 
The Book of Isaiah, edited by Professor T. K. Cheyne, M. A., D. D., 

the University of Oxford. 



The journal "Terrestrial Magnetism and Atmospheric Elbctb 
CITY," edited by L. A. Bauer, Ph. D., Lecturer on Terrestrial Magnetiw 
will be hereafter published by The Johns Hopkins Press. The jouniil 
now in its fourth volume. It appears quarterly. 



The volume of Studibb in State Taxation, with ParticulabBb 
ERENCE TO THE SOUTHERN STATES, edited by Df. J. H. Hollander, is no 
in press and will appear early in January. 



The pupils of Professor William H. Welch have decided to give e: 
pression to their regard for him by the publication of a volume to mti 
his twenty-fifth year as a teacher and investigator. 

During the past twenty-five years some seventy-five persons have imde 
taken investigation under Dr. Welch's leadership and nearly half of the 
will contribute to the volume mentioned. 

The volume will be royal octavo in size and will contain at least i 
hundred pages of printed matter. It will, in addition, be illmtrated wi 
many lithographic plates and text figures. It will contain oontribotic 
to pathology and to correlated sciences agreeing in scope with that of t 
leading scientific medical journals. Special announcementB will be sent 
application to Professor Mall, Johns HopkinB Medical SchuoL 
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W. E. Henderson (Fellow, 1896-96, Ph. D., 1896)— Assistant Professor 
of Analytical Chemistry, Ohio State Univernity. 

Nicholas Knight (Fellow by Courtesy, 1894-95, 1898-99)— Professor of 
Chemistry, Cornell College, Iowa. 

S. R. McKee (Ph.D.. 1895)— Professor of Chemistry, Southwestern 
Presbyterian University, Tenn. 

R. Harry Thomas (A.B., 1899)— Instructor in Chemistry, Williamson 
School, Philadelphia. 

C. E. Waters (A. B , 1896, Ph. D., 1899)— Instructor in Chemistry, etc., 
Centenary Collegiate Institute, Hackettstown, N. J. 

F. D.Wilson (Ph.D., 1899)— Assistant in Chemistry, Tufls College. 

J. H. C. Winston (Ph. D., 1899)— Adjunct Professor of Physical Science, 
Hampden-Sidney College. 

Natural Sciences. 

Cleveland Abbe, Jr. (Fellow, 1897-98, Ph. D., 1898)— Professor of 
Natural Sciences, Winthrop Normal and Industrial (College, S. C. 

R. M. Baoo (Ph. D., 1895, Assistant, 1895-97)— Instructor in Natural 
Science, Public Schools, Colorado Springs, Colo. 

E. W. Bergeb (Ph. D., 1899)— Professor of Biology, Baldwin University, 
Ohio. 

H. L. Clark (Fellow, 1896-97, Ph.D., 1897)— Professor of Biology, 
Olivet College. 

F. W. Cragin (Ph.D., 1899)— Professor of Geology, Colorado College. 
[^Remunption of former position.'] 

L. C. Glenn (Fellow, 1898-99, Ph.D., 1899)— Associate Professor of 
Biology and Geology, South Carolina College. 

U. S. Grant (Fellow, 1891-92, Ph.D., 1893)— Professor of Geology, 
Northwestern University. 

Caswell Grave (Fellow, 1898-99, Ph. D., 1899)— Adam T. Bruce Pel- 
low; scientific investigator for the U. S. Fish Commission, 1899. 

D.S. Johnson (Fellow, 1896-97, Ph.D., 1897, Bruce Fellow, 1897 98, 
Assistant, 1898-99) — Associate in Botany. [Promotion,'] 

J. L. Kellogg (Fellow, 1891-92, Ph.D., 1892)— Assistant Professor of 
Biology, Williams College. 

A. L. Lamb (A. B., 1888) — Science Master, Country School for Boys, 
Baltimore. 

George Lefevre (A.B, 1891, Ph.D., 1896, Fellow, 1894-95, Bruce 
Fellow, 1896-97, Assistant, 1 897-98)— Professor of Zoology, University of 
Missouri. 

A. G. Leonard (Ph. D., 1898) — Acting Professor of Geology, University 
of Missoari. 

E. B. Mathews (Fellow, 1893-94, Ph.D., 1894, Instructor and Asso- 
ciate, 1894-99) — Associate Professor of Mineralogy. [Promotion.] 

G. B. Shattuck (Fellow, 1896-97, Ph.D., 1897, Instructor, 1897-99)— 
Associate in Physiographic Geology. [Promotion.] 

S. Watase (Bruce Fellow, 1889-90, Ph. D., 1890)— Professor of Cellular 
Biology, University of Tokyo. 

Medicine, 

C.R. Bardeen (M. D., 1897, Assistant, 1897-99)— Associate in Anatomy. 
[^Promotion,] 

J. G. Clark (Associate, 1898-99)— Professor of Gynecology, University 
of Pennsylvania. 

P. M. Dawson (A. B., 1894, M. D., 1898, Fellow, 1898-99)— Assistant in 
Physiology. 

G. W. Dobbin (A. B., 1891, Assistant, 1895-99)— Associate in Obstetrics. 
^Promotion.] 

Simon Flexner (Fellow, Associate, Associate Professor, and Professor 
of Pathological Anatomy, 1891-99)— Professor of Pathology, University of 
Pennsylvania. 

W. W. Ford (M.D., 1898)— Fellow in Pathology, McGill University. 

P. T. Fulton (A. B., 1895, M. D., 1899)— Pathological Interne, City 
Hospital, Boston, Mass. 

L. P. Hamburger (A. B., 1893, M. D., 1897)— Assistant in Medicine. 

R. G. Harrison (A. B., 1889, Fellow, 1893-94, Ph.D., 1894, Bruce 
Fellow, 1894, Instructor and Associate, 1896-99) — Associate Professor of 
Anatomy. [Promotion.] 

H. McE. Knower (A. B., 1890, Fellow, 1894-95, Bruce Fellow, 1895-96, 
Ph. D., 1896) — Instructor in Anatomy. 

H. T. Marshall (A. B., 1894, M. D., 1898)— Fellow in Pathology. 

E. L. Opie (A. B., 1893, M.D., 1897, Fellow, 1 898-99 )— Second Assis- 
tant in Pathology. 

R. G. Perkins (M. D., 1898)— Demonstrator of Pathology, Western 
Reserve University. 

M. T. Sudler (Ph. D., 1899)— Assistant in Anatomy. 

J. W. Williams (A.B., 1886, Associate and Associate Professor, 1893- 
99)— Professor of Obstetrics. [Promotion,] 



OBITUARY. 
GEORGE ALLISON HENCH (Ph. D., 1889). 

[Reprinted from Modem Lanfftuige NoUs, Baltimore, November, 1899.] 

On a tour in the White Mountains, last summer. Professor Hench, of the 
University of Michigan, was thrown from his bicycle and received injuries 
which resulted in his death four days later, on the sixteenth of August. 

He was born at Centre, Pennsylvania, on the foorth of October, 1866, and 
received his collegiate education at Dickinson College, entering the Fresh- 
man cla&s in 1881, and at Lafayette College, where he spent the last three 
years of his course, and was graduated with the degree of Bachelor of Arts 
in 1885. He then took up the study of Germanic Philology at the Johns 
Hopkins University, and remained matriculated there for four years; dur- 
ing the summer semester of 1887, however, he attended courses at the 
University of Berlin. The excellence of his work at Johns Hopkins won 
for him, in June of the following year, the Fellowship in German ; the 
remainder of the summer he spent at Vienna, collecting, in the Imperial 
Library, the material for his dissertation. In June 1889 he received the 
degree of Doctor of Philosophy. After another year of study in the univer- 
sities of Heidelbere and Berlin he was appointed instructor in German b 
the University of Michigan, where he met with rapid promotion. Within 
a twelve-month he was made Assistant Professor of Germanic Philolo^, 
and in 1896, though then barely thirty years old, he succeeded Profeesor 
Thomas as Professor of Germanic Languages and Literature, and head of 
the German Department ; which position he continued to hold until his 
untimely death. 

As a scholar. Professor Hench won an enviable reputation at the veiy 
outset of his career, by his dissertation on the Moneee FrttgmenU, 1890, a 
''diplomatic-critical" edition of the Vienna and Hanover manuscripts of 
these Old-High-German texts, with their Latin originals, notes on variant 
readings, etc., and a grammatical treatise ; to which were added, later io 
the same year, an introduction, an exhaustive glossary, and a photo-litho- 
graphic facsimile. It was an excellent piece of work, distinguished bj 
extraordinary discernment of minute paleographic details, by acumen and 
independence of judgment in the discussion of the origin and the historj 
of the manuscripts, and by accurate scholarship and painstaking thoroogh- 
ness throughout ; qualities which marked the author at once as a man of 
unusual promise. They were alike characteristics of his second work, ao 
edition of one of the most important Old-High-German translations from 
the Latin, that of the tractate of Isidorus De Fide Oaiholioa eontra Judmt, 
It was published in 1893 as volume Ixxii of the QuelUn und FonehwtgeHf 
under the title Der Althoehdeutsehe Isidor, Faesimile-Ausgabe dee Parieer Ooda 
nebst critischem Texte der Pariser und Monseer BrudistOckey and was provided, 
like the author's first publication, with an introduction, a grammatical 
treatise, and a complete vocabulary. It is now the standard edition of that 
text, and needs only to be reprinted in a less expensive form, without the 
fac8imile8,in order to be in the hands ef every student of Old-High-Gennao. 
Outside of these larger works, Professor Hench has published but little: 
reviews of Kuno Fischer's OoeUies Tamo and Zangemeister und finuioe'a 
Bntchstucke der aliedehsischen Bibeldiehtuny ous der Biblioiheea PaUUinOf in the 
Mod. Lang. Notes, Vols, vi and ix ; an article on the Gothic gvJ^ in Paul 
und Braune's BeUrdge, Vol. xxi; and an article on The Voiced SffirtaUi* 
OothiCy in the Journal of Oermanic Philology, Vol. i. ******* 
It was upon his motion that the Modern Language Association, in 1896, 
appointed the Committee of Twelve on secondary instruction ip the Mod* 
ern Languages, whose admirable report has just appeared ; he was a member 
of the subcommittee on methods, and at the general meeting of the ooto* 
mittee a year ago, he strenuously exerted his influence in favor of high 
ideals and rigid standards in secondary education. 

Taken for all in all, he was, in his devotion to scholarly ideals amid the 
deadening routine of administrative work, in his thoroughness as a teacher, 
and in the breadth of his sympathies as an educator, a rare embodinMB^ 
of all that is best in the American type of a university man. 

H. K. 8cHniJiro. 

A memorial of Professor Hench by his friend and former asBOciate at 
Ann Arbor, Professor Calvin Thomas, appears in the Jmamalcf Oawaiit 
Philology, Vol. II (1899), No. 4, pp. 550-^54. A portrait of FrofeMt 
Hench is also given in that number of the JcnstnaL 
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PUBLIC EDUCATIONAL COURSES, 1899-1900. 

Daring the current academic year the scope of the winter courses of pub- 
lic instruction will be somewhat widened. Last season a single course of 
twenty lectures was given in the representative science of Physical Geog- 
raphy. This year there will be an advanced course in this subject, includ- 
ing Meteorology, and also a course of twenty lectures in Physics, including 
laboratory exercises. 

The lectures in physical geography are given under the auspices of the 
Geological Department. Dr. Shattuck, who opens the course, is, in addi- 
tion to being one of the associates in Geology, Chief of the Coastal Plain 
Division of the Maryland Geological Survey and has made a special study 
of physiographic processes. 

Dr. Faasig, in addition to being an instructor in meteorology at the Uni- 
▼errity, is also a Section Director of the U. S. Weather Bureau, assigned 
to work in connection with the Maryland State Weather Service, and has 
a Tery intimate knowledge of the meteorology of Maryland. 

The course in Physics will be under the direction of Professor Ames and 
will be given in the Physical Laboratory. 

The courses are designed to offer instruction in various branches of Phys- 
ics, making a fairly systematic course. The lectures will be illustrated by 
experiments and by lantern demonstrations, and will be suited fur a public 
aodience as well as for those who are teachers or students. 

The laboratory exercises will be offered exclusively to teachers of Phys- 
ics^ and an attempt will be made to offer suitable instruction in the prepa- 
ration of lectures and in the direction of laboratory work. 

Last season a course of twenty lectures was given upon historical and 
educational subjects. 

This year three short courses of lectures in English Literature, by Pro- 
fi&BBOT Albert H. Smyth, of Philadelphia, have been promised and will be 
Ulnstrated by lantern views. 

It will not be possible for any one to attend all of these clashes. Some 
will be held on Friday evenings and Saturday mornings, at times the most 
convenient for public school teachers. Other courses will be given in the 
afternoon, daring the week, on days to be announced later ; but all of the 
following will be public educational courses and open to applicants at a 
moderate chaiy^e. 

Citizens of Baltimore and Maryland, whether engaged in teaching or 
not, will enjoy in the winter season the privileges which in some academic 
eommunities are offered in summer sessions. 

The attention of clergymen, charity organization workers, and the 
friends of municipal improvement Lh especially called to the two courses of 
Dr. Jeffrey R. Brackett and Dr. J. H. Hollander (author of "The Finan- 
cial History of Baltimore "), devoted to "Studies of the Modem City.'' 

Subjects, hours, and fees for all these courses are given in a special 
circular. 

I. Advanced Physical Geography. 

(1) Gboi«oot. Five class lectures by Dr. George B. Shattuck, 
Saturday mornings, at 10.30, and continuing weekly at this hour in the 
same place. 

(2) Mktbobolooy. Fifteen class lectures by Dr. Oijver L. Fassio, 
win be given on Saturday mornings after the close of Dr. Shattuck*8 



Friday afternoon informal conferences on the practical bearings of meteor- 
^logy and on the work of meteorological bureaus will be arranged for those 
^kipg the course in Physical Geography. 

II. Physics. 

There will be two courses in PhyMcs, as follows: 

JFinL, a Series of Twenty Lectures on Special Topics by Professor Ames. 

This course will be given on Saturdays, at 9 a. m., in the Physical Labora- 

^ry. The lectures will be illustrated by experiments and demonstrations. 

Seeondj a Laboratory Course designed for Teachers of Physics. This will 

of work in the Physical Laboratory on Saturday mornings, at 10 



o'clock ; and opportunities will be given the members of the class to set up 
apparatus for lecture purposes and to perform suitable experiments. 

III. Studies of the Modern City. 

Part 1. PUBI.IC A1D9 Charity, and Corbection. A course 
of ten lectures is offered by Dr. Jeffrey R. Brackett upon problems of 
Public Aid, Charity, and Correction, with particular reference to social 
conditions in the large cities of the United States. Beginning with the 
growing opportimities and the need of education for social service, the lec- 
tures will treat the general tendencies towards the restoration of dependents 
and the prevention of dependence. Illustrations will be given from con- 
ditions in Baltimore, and the course is aimed to be of especial use to 
clergymen and to students who plan to take up practical social work. 

The topics will be as follows : 

1. Study of Philanthropy; 2. Causes of Poverty, Pauperism and Crime; 
3. The Aim of Philanthropy ; 4. Treatment of the Homeless; 5. Treatment 
of the Resident Needy ; 6. Public Aid or Charitable Aid ; 7. Reformation ; 
8. Child saving; 9. Neighborhood Improvement and Personal Contact; 10. 
The Church as a Factor in Social Progress. 

Part 2. City Governmrnt anb City Improtrmrnt. A 

course of ten lectures, following Dr. Brackett's, is offered by Associate Pro- 
fessor J. H. Hollander upon the principles and practice of Municipal Gov- 
ernment, with particular reference to current municipal problems in the 
United States. The method of treatment will be descriptive, critical and 
comparative. Beginning with a discussion of the growth and significance 
of the modern industrial city, attention will be paid to the characteristic 
features of municipal organization in Great Britain, France and Germany. 
The evolution of the American city will then be traced, and detailed study 
made of municipal administration, finances and functions in the United 
States. In conclubion, the future and the possibilities of the American city 
will be discussed. 

The topics will be as follows: 

1. The Problems of Municipal Government; 2. The Growth of Cities; 
3. Municipal Government in Great Britain; 4. Municipal Government in 
Prance; 5. Municipal Government in Germany; 6. The Evolution of the 
American City ; 7. Municipal Administration in the United^States; 8. Muni- 
cipal Finances in the United States; 9. Municipal Functions in the United 
States; 10. The Possibilities of the American City. 

IV. Modern English Literature. 

(1) liiYiNO Writrrs of England. Six class lectures by Pro- 
fessor Ai^KRT H. Smyth, of Philadelphia, in McCoy Hall. 

(2) Thr Lakr Country— Past AND Prrsrnt. These lectures, 
also by Professor Smyth, are illustrated with entirely new lantern views. 
The photographs of Cumberland scenery and of Westmoreland places and 
people were taken under Professor Smyth's direction. 

(3) Burns and Scott. 

A series of lectures on special educational topics will also be given. 

Special circulars as to the above courses will be issued from time to time 
and may be had at the Office of the Registrar of the University. 



CONTENTS. 
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Hours for LKcruu^i and Recitations, ..--..-..12 
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DRT UPON AN EXPEDITION SENT BY THE JOHNS 
HOPKINS UNIVERSITY TO INVESTIGATE THE 
PREVALENT DISEASES IN THE 
PHILIPPINES. 



miDEMT Oilman, Doctors Welch and Osler, 

^kUipjpvM OommUlu of the John$ Hopkina University Medical SchooL 

iUmm: — We have the honor to sabniit to you a brief account of our 
and moTemeDts in carrying^ out your conimiHsion to study the preva- 
iseaaea in the Philippine Archipelago. Your coinmiMiionerfl, cnnoint* 
Dr. 8imon Flezner and Dr. L. F. Barker, to whom were voluntarily 
ed Meaars. J. M. Flint and F. P. iinj, of the Me<Iical School, the 
having given their time and paid all their own expenses, nailed from 
»nver on March 29th, 1899, and arrived in Manila May 4th, where 
mmediately established themselves for the purpose of the work men- 
. Owing to the military situation it was found impracticable to visit 
ports in the Archipelago or to penetrate into the interior of the 
. of Luzon. The entire time, therefore, of the commission was s|>ent 
study of disease existing among the natives and American troofw in 
a and at Cavite. 

Work in Japan and Hono-Eonq. 

transport sailings were uncertain and the passage out by them slow, 

decided to aave time and go by fast steamer, the Canadian Pacific 

ay giving especial rates to the commission on tickets around the 

I original plan of your commissioners was to proceed directly to Manila 
y of Hong-Kong, at which latter port it was intended to stop only 
iDoagh to outfit for the tropics and to catch the earliest steamer sail- 
>r Manila. After consideration of the probability that certain new 
or phases of disease, not occurrinsr in temperate regions, might be 
ntered in the Archipelago, and of the fact that the diseases of the 
ppines woald probably have much in common with those of Japan, it 
Bcided to spend one week in Japan, where modem hospitals could be 
1 and advantage taken of the results of the study of tropical disease 
(hly trained and eminent Japanese physicians. The decision proved 
raloable in many ways; and we especially desire to express our obli- 
i to Profenors Aoyama, Mitsukuri, Miura and Kitasato, who showed 
Dj ocmrtfliiet. The opportunity to see in the Japanese hospitals pore 



and mixed examples of beri-beri assisted us greatly in our subsequent studies, 
as did also the observations on dysentery made in the Institute for Infectious 
Diseases at Tokio. 

While outfitting at Hong-Kong we improved the opportunity to stady 
the bubonic plague, which was still prevailing at that port. This study was 
made easy by the generosity and courtesy of the English Civil Physician, 
Dr. James I^owson, in charge of the Plague Hospital and Mortuary. The 
study began in this way was extended when two months later we returned 
to Hong-Kong, en route to America. At this time a considerable exacer- 
bation of the disease had taken place, and within a week or ten days we 
saw several s<x>Tes of cases and performed many autopsies. The several 
forms of infection : inguinal ; axillary ; tonsillar and cervical and pulmon- 
ary, were thus encountered. Bacteriologial examinations were made and 
tissues collect*Hi for future study. Two of the party (Dr. Barker and Mr. 
Flint) spent on the return journey three weeks (at their own expense) in 
India, where the great epidemics of plague there raging were observed. 

Arrival in Manila. 

Immediately u|)on our arrival in Manila quarters were sought at the 
" Hotel de Oriente." Very insufficient accommodations were secured for a 
limited time, as the sudden accession of families of Army and Naval officers 
had strained the hotel to its fullest ca^iacity. Having been forewarned of 
the c-onditionH of living in Manila, we took the precaution to bring with us 
from Hong-KouK a group of Chinese servants, intending to set up house- 
keeping if praciicable. After much difficulty a small house was secured in 
Ban Miguel, where, by hiring parts of the furnishings and buying what 
could not be rented, a temporary establishment was secured. 

Within a few hours after our arrival the credentials and private letters 
brought were proented to Colonel Woodhnll, Surgeon in-Chief to the 8th 
Army Corps and to General Otis. Colonel Woodhull afforded us every 
opportunity to prosecute our work in the military hospitals. Although no 
8i)ecial introduction was in our possession, we quickly met Dr. Bournes, 
chief health officer of Manila, who opened to us the hospitals under his 
charge. Somewhat later we met Dr. Pearson, Chief Naval Surgeon, who 
opened the Naval Hospital at Cavite to us. 

Hospitals in Manila. 

Civil Hwpitals. These consist of a large hospital within the walled city, 
San Juan de Dio8. It has a capacity of from 250 to 300 beds and accommo- 
dated during our stay both natives and Eoropeans. The number of Euro- 
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pean patients was small. When the military hospitals were much crowded 
a certain number of wounded prisoners of war were accommodated. The 
hospital contained chiefly native medical cases of both sexes. The <Safi 
LoMTO or leper hospital, in the outskirts of Manila, contained from 80 to 
100 lepers during our stay. These had come from Luzon, almost exclusively 
from Manila and its immediate surroundings. The two sexes are provided 
or in separate, large and airy wards. One wing of the building, having a 
private entrance, is devoted to native prostitutes who apply regularly for 
examination and are incarcerated here and treated medically when found 
to be sufifering from venereal disease. 

Military Hotpiials. These consisted, beside the regimental hospitals which 
were virtually detention camps, of three Reserve Hospitals — the Ist, 2nd 
and 3rd Reserve Hospitals ; a convalescent hospital on Corregidor Island 
and the Hospital Ship Reliefs which was anchored in the bay. The First 
Reserve Hospital, under the control of Major Crosby, had been originally 
the Spanish military hospital. It had been from time to time, by the erec- 
tion of tents over platforms rai.<<ed a foot or two from the ground, increased 
in capacity until in July it contained 1200 or more beds. The Second 
Reserve Hospital, under the control of Major Keefer, was a transformed 
modem school building and because of its limited capacity (250 beds), high 
ceilings and wide corridors it made a model hospital. The Third Reserve 
Hospital had just been established towards the end of our visit and was 
smaller than the others and intended as a convalescent hospital. The 
hospital at Corregidor is a temi)orary structure and intended for convales- 
cents. It is especially well adapted for its purpose because of the high and 
hilly character of the island and its complete investment by the sea. The 
Relief wsiB used as a hospital for acute cases; but K)me time before we left 
the acute cases were transferred to the Reserve Hospitals and the Relief 
sailed for San Francisco with invalided men. 

The Reserve Hospitals accommodated especially American sick and 
wounded; but a ward in the First Reserve Hospital was set aside for the 
Filipino wounded. 

After the outbreak of beri-beri at Cavite a hospital under military control 
was established at San Roque in the remains of the Spanish Marine Hos- 
pital which had been wrecked by the insurgents. 

NawU Hospital. A small hospital for sick Feamen and marines was estab- 
lished at Cavite. Through the courtesy of Dr. Pearson this was open to 
us for clinical studies. 

Cliniealf Pathological and Bacteriological Laboratory. Through the kindness 
of Colonel Woodhull and Major Crosby, the officer-in -chief of the First 
Reserve Hospital, a small Filipino house, situated on the banks of the 
•Pasig, was given us in which to establish a laboratory. This was done on 
the second floor of the house. The expense of putting up working-tables 
was kindly borne by the Medical Corps of the Army. The laboratory 
equipment was set up in this building and within a very few days after 
our arrival work was begun. We desire to speak of the co-operation of the 
Medical Staff of the hospital who afforded us every opportunity to visit 
the wards and many of whom joined or assisted us in clinical and patholo- 
gical work. We wish especially to acknowledge the co operation and 
assistance of Lieut. Richard P. Strong, a graduate of the J. H. U. Medical 
School, who had on our arrival already begun to do laboratory work and 
who gave up much of his valuable time in furthering our interests. It 
was found unnecet'sary to establish laboratories in the other hospitals, in 
the first place because all were connected with the First Reserve by the 
Signal Service telegraphic system of which we had free uf-e; and next 
t>ecause all the dead were carried, to the morgue in conjunction with the 
First Reserve Hospital. We went or were frequently called to the other 
hospitals to make clinical and bacteriological examinations. 

With few exceptions, all the dead were subject to autopsy. Postmortem 
examinations were made at the Civil Hospitals upon natives and at the 
Military Hospital upon all that died. Exceptions were made only in the cases 
of those dead from gunshot wounds, when, if pressed for time, necropsies 
were sometimes omitted. 

Pkevailiko Diseases. 

The subject of the prevalent diseases may be considered as they affect 
(1) the natives, and (2) Europeans and Americans, especially the American 
garrison. 

Diseases affecting Naiives. (a) Skin Diseases. Of the skin diseases prevail- 
ing among the natives, aside from small-pox and other specific exanthe- 



mata, may be mentioned (1 ) diseases of the scalp, which are very frequent 
(2) dhobie itch ; and (3) an affection which resembles closely and which 
is probably identical with Aleppo boil (Delhi boil, Biskra button, ^m- 
demische Betdenkrankheit). (b) Small-Pox. This disease has been so gener- 
ally prevalent in Luzon that the natives have to a large extent lost fear 
of it. All evidence points to the greatest carelessness in preventing its 
spread during Spanish times. Isolation of the sick and disinfection of 
the habitations seem not to have been attempted, and vaccination, even 
among the Spanish garrison, had not been carried out. Under these 
circumstances it could be no surprise that after the American occupation 
the disease should appear and even become epidemic. The epidemic 
which appeared early last year was promptly met by Dr. Bournes, who 
caused the Spanish garrison still in Manila and the natives and Chinese 
within the city to be vaccinated. In order to insure satisfactory results 
he found it necessary to establish a vaccine farm in which young carabao 
were used for the preparation of the virus. Under the influence of thii 
measure and by the aid of isolation of the sick the disease had in Msy 
practically disappeared within the military lines about Manila, (c) Leprotg. 
A definite focus of this disease exists in Luzon. The cases, in the neighbor- 
hood of 100, which were confined in the San Lazaro Hospital came from 
Manila and the country immediately surrounding that city. The disease 
affected both sexes, being more frequent in adults, although also presest 
in half-grown boys and girls. The commonest forms were the tubercolir 
and mutilating. Autopsies were performed upon several cases that had 
died during our stay, (d) Tuberculosis. Accurate statistics of the exteot 
of the prevalence of this disease are difficult if not impossible to obtaio. 
That the disease is a common one is indicated by several facts. It ii 
frequently met with in the native hospitals, where it may have been 
recognized during life or is disclosed at autopsy. Many cases of sappond 
beri-beri which we autopsied at San Juan de Dios proved to be tabe^ 
culosis. It is possible that the two diseases had co-existed, for we foood 
such combinations freely recognized by Japanese physicians in the hospitib 
in Japan. Tuberculosis of the lungs was also found as a common oom- 
plication in leprous individuals that came to autopsy. A not very inAe- 
quent spectacle met with on the streets are much emaciated and weik 
natives, affected with suggestive coughs and free expectoration. While 
it is not certain that these individuals were examples of tubercolosti^ there 
is strong probability that this explanation of their condition is the oontot 
one. (e) Venereal Disease. Syphilis, by general agreement (statistia not 
available), does not prevail unduly. Chancroids and gonorrhcea are, oa 
the other hand, very common. The miyority of the prostitates oonfined 
in the San Lazaro were victims of these two diseases. A yery oommoB 
complication of the soft sore, owing to lack of cleanlineaa^ is sweHing and 
suppuration of the inguinal glands, (f ) Beri-Ben, This disease iiieU 
known among the natives. It would appear to be epidemic and eodenie 
in Luzon. It is, judging from cases met with in San Juan deDkuHoa* 
pital and the statements of native physicians^ constantly appearing ia i 
sporadic form. During our stay an epidemic appeared among the Filipiaa 
prisoners confined at Cavite. Some 200 cases developed in a few weeb; 
the mortality ranged from 20 to 30 per cent The seTeral recQgnind 
forms of the disease — oedematous, paralytic, and mixed— were enooontflsi 
Clinical and bacteriologial studies were made upon the living, and the deil 
were subjected to autopsy and bacteriological examination. The difiooilj 
of getting to and fro between Manila and Cavite on acooant of the iffl|Mft' 
bility of land communication, made thb part of oar w<M^ diffionlt sad 
time-consuming. A considerable collection of pathological mateiial sad 
other data has been made. This material is now in prooeaa of atdlf 
and arrangement. 

Diseases affecting Americans. The chief caoses of disability aaoQg Ihl 
American land forces are the enteric diseases. These are dlarrboBS, dyar 
tery, typhoid fever, and gastro-intestinal catarrhs. Many of the diairlNMf 
are merely preliminary to the symptoms of dysentery. Other infNliW 
fevers are relatively infrequent. A small namber of cases d sctflet fcw 
and diphtheria only were encountered. The malarial ferera preraikdlil 
not seriously during the months of Blay, June, and Jalj. (a) Df/mtK^ 
This disease is responsible for the greatest amount of ioTalidiatioii tad Ihr 
highest mortality. It appears in acute, sub-acute, and chrcMde fonak lit 
chronic form is sometimes attended by secondary abeoess of the livci^ lit 
acute form may end in 24, 48, or 72 hours. In it the whole of tiM hg# 
intestine and usually the lower portion of the iloom is infolfid. Ill 
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18 membrane of the gut is swollen, congested and oedematous, in 
\ haemorrhages have taken place into the mucous membrane and the 
uooea is swollen and its blood-vessels greatly dilated. No ulcers 
d in such cases. Amoebae were absent or verj difficult to find in the 
stools and in the intestinal contents immediately after death. In the 
»te and chronic forms ulcers are present in the mucosa ; the coats of 
testine are greatly thickened ; at times large sloughs of mucous mem- 
, partly detached, occur, and the lesions are confined to the large 
ine. Amoebae are more commonly present in these cases but are 
>le as to actual occurrence and numbers. Large hepatic abscesses, 
7 single, were encountered in a number of these cases. Amoebae 
rariable in the contents of the abscesses. In one very large abscess, 
jring both right and left lobes of the liver, no amoebae but a pure 
e of the Staphylococcus pyogenes citreus was obtained. The clinical 
of the cases of dysentery with reference to amoebae was equally un- 
iCtory. In cases with marked symptoms both in patients confined 
I and those beginning to go about but still with persistent loose bowels, 
organisms were frequently missed ; while in instances ready to be dis- 
ed they might, at certain examinations, be found to be very abundant, 
rphology, the amoebae studied corresponded with the amoeba coli found 
ypt and in this country. The bacteriological study of cases of dysen- 
'BS carried out upon the fresh stools of acute and chronic cases and with 
testinal contents, mesenteric glands, liver, etc., of cases dying and sub- 
to autopsy. The intestinal flora was studied in its entirety by means 
kte cultures. A variety of microorganisms were separated. Many of 
were well-known species or occurred normally in the situations 
uch found. Tests with blood sera for agglutination were made 
hose organisms giving positive reactions were separated for further 
Two groups of bacilli were thus differentiated: (1) Having 
ies with the group of bacillus coli communis. The agglutina- 
was variable, being constant and sensitive with the blood-serum 
) same indiyidual (host) and inconstant, and active in relatively 
\ solutions only, in serum from other individuals. (2) Having 
ies with the group of bacilli of which the Bacillus typhosus is the 
Agglutination constant and sensitive with bloo<i-serum of host as 
18 the sera of other individuals sufl^ering from dysentery. Inactive 
normal serum, serum from cases of typhoid fever, malaria and berf- 
A bacillus belonging to the second group, which is still under study, 
seem to agree with the bacillus dysenterlae isolated by Shiga from 
of endemic dysentery occurring in Japan. It is regarded by us as 
iportant factor in the causation of the dysentery of the Philippine 
Ifl. Experiments in immunization of animals and the production of 
le are in progress, (b) Typhoid Fevtr. The total number of cases 
>hoid fever in the hospitals during May, June and July was far 
thoee of dysentery; the number of deaths also was less. It was, 
rer, a frequent affection among Americans. The examination of the 
microscopically and with the Widal test, was of the greatest help 
igDOsis. The disease came to autopsy presenting the classical in- 
d lesions and also in atypical forms. In the small number of 
lies made upon those dead of this disease, several instances of slight 
iaal involvement or even entire escape were met with. These cases 
. have remained very obscure or even undetermined except for the 
1 reaction and bacteriological examination. In some instances the 
id bacillus was found widely disseminated throughout the body, the 
ly being made immediately after death, (c) Malarial Fevers. A large 
rtion of the cases sent in from the field and outlying military stations 
! examinations had to be hastily made as instances of "malaria" or 
rmittent fever" turned out to be cases of other diseases (typhoid 
dysentery, etc.). A number of true cases of malarial fever were, 
rer, met with, and in the blood of these the characteristic paranites, 
cal with thoee occurring in other places in which studies of the blood 
been made, were found. No quartan parasites were met with, but 
of quartan affection doubtless exist. Typical infections with the 
an" and "aestivo autumnal" varieties of the parasite were en- 
ered by us, and by microscopists among the Army physicians in the 
we Hospitals and on the Relief, One of the fatal cases of malaria 
omplicated with acute lobar pneumonia. The cases of '^calentura 
ansa" which occur in Mindoro, Mindanao and in certain parts of 
I should be studied as soon as these regions are accessible. The 
pelago is favorable also for the study of the relation of mosquitoe 



and other insects to malarial infection. Some of the malarial cases were 
undoubtedly recidiveSf imported from Cuba or elsewhere. A very small 
number of deaths was referable to malaria. Two instances of acute malarial 
infection came to us for autopsy. On the other hand, several instances 
of malarial pigmentations of the organs, in persons dying from other 
diseases, were encountered. Parasites in the latter cases were absent. 
These men had, as a rule, been in Cuba or Porto Rico during the 
Spanish war. 

(d) Tuberculosis. A number of cases of pulmonary tuberculosis developed 
among the soldiers in the American troops. A definite history of exposure 
to wet and various hardships was elicitable in many of these cases. 

(e) Dengue. At Cavite there occurred a large outbreak of an epidemic 
fever of short duration (a few days) known locally as Cavite fever. Almost 
all who remained in Cavite for any length of time were attacked. Second 
and third attacks were common. Muscular pains were severe in some cases 
and not in others. A slight exanthem was present in many of the cases. 
Flushing of the face, restlessness and general malaise accompanied the fever 
and rapid heart action. Malarial parasites were not present in the blood, 
nor did the serum from such cases agglutinate cultures of the typhoid bacil- 
lus. The epidemic is regarded as one of Dengue. 

(f) Tropical Ulcers. A number of the American soldiers suffered from 
a form of indolent ulceration, locally known as 'Uropical ulcer." These 
ulcers occurred singly sometimes but were more often multiple. They 
began as small pustules, which gradually extended. They were most fre- 
quent among those who had been compelled to make long marches through 
swampy districts, and the patients themselves attributed the ulceration to 
"poisoning" in the marshes. 

(g) Wound Infection. Our experience with wound infections was rather 
limited. The other problems undertaken, regarded as more important as 
bearing on the general question of dinease and its causation in the Islands, 
left but little time and opportunity to attack this interesting subject. Cer- 
tain observations of interest were made. Pyogenic infections due to the 
common pus cocci occurred. In a small number of gun-shot wounds caus- 
ing compound fractures emphysematous gangrene occurred and the bacillus 
aerogenes capsulatus was isolated. In one instance of compound fracture 
of the tibia a spore-bearing bacillus was associated with the bacillus aero- 
genes capsulatus. It was found in cover-slip preparations from the original 
wound and in the first set of cultures. It could not be further transplanted 
and hence was not identified. In two other cases was the bacillus aerogenes 
met with, one a case of peritonitis following infection of the intestine from 
an incarcerated hernia, and the other also a case of peritonitis but second- 
ary to perforation of a typhoid ulcer of the intestine. The army surgeons 
were enthusiastic as to the adequacy of the " First-Aid Package" in limit- 
ing the number of wound infections. 

Climatolooical Ain) Hygienic Conditions. 

The climate is that of continual summer. There is a wet season (S. W. 
Monsoon) and a dry season (N. E. Monsoon). The hottest period is at the 
end of the dry and the beginning of the wet season — precisely the period 
of our visit. The climate from November to March is said to be delight- 
ful. In the worst season of the year the climate is very trying and especial 
precautions are to be taken if Americans are to keep well there. The ex- 
tremes of temperature are not great, but the constancy of the high tempera- 
ture, together with a high degree of humidity, make the climate peculiarly 
enervating. We were interviewed at length while in Manila, officially bj 
the U. S. Philippine Commission, with regard to climate and the hygienic 
precautions to be observed, as well as with regard to other medical prob- 
lems in the islands. The climatic conditions and the hygienic precautions 
to be taken will form the subject of a fuller report to be made later. 

The above represents, briefly stated, the results achieved by your expe- 
dition sent to the Philippines. As will be patent to you, not a little yet 
remains to be done before the scientific portion of the work is completed. 
This portion of the report is for the present only hinted at or withheld 
until it shall have been finished. It is the intention of your commissioners 
to make careful studies of the material relating to beri-beri, dyhentery, 
malarial and typhoid fevers, leprosy, and the bubonic plague, which 
has been collected. These studies, with the exception of that relating to 
dysentery, will be carried out upon prej?erved material, and the labor 
involved, which has been divided between Baltimore and Philadelphia, 
will necessitate that some time must elapse before the finished report Is 
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forthooming. The task of completing the study of the bacillas isolated 
from cases of dysentery has been assigned to Dr. Flexner, who was prin- 
cipally engaged with that theme during the residence in Manila. In order 
to carry out the experiments as designed, an outlay for experimental 
animals and their maintenance will need to be made. It is known to you 
that the original sum so generously contributed by friends of the University 
and appropriated for the use of your commission has been exhausted, and 
that private means have been drawn upon to defray a part of the expense 
involved. We would respectfully draw attention to this fact and to the 
further expenses to be incurred, and request direction as to your wishes 
regarding these matters. 

We wish to express our deep gratitude to Messrs. Flint and Gay, whose 
antiring efforts during our residence in Manila made it possible to accom- 
plish far more than we could have done unaided. It is a pleasure to 
acknowledge also many kindnesses on the part of Mr. John W. Garrett. 

That we are deeply indebted to the officers in the Medical Service of 
the U. 8. Army and Navy for opportunities and aid is evident from the 
report preceding. Courtesies and kindnesses extended by various citizens 
of Manila, European and native, are here also gratefully acknowledged. 



Very respectfully, 



Simon Flexner, 
Lewellyb F. Barker. 



PROCEEDINGS OF SOCIETIES. 

Scientific AsBOciaiian. 

December 21, 1899. — One hundred and forty-sixth regular meeting. Pro- 
fessor Remsen in the chair. 
Papers read : 

The Diseases of the Philippine Islands. By L. F. Barker. 

The Inheritance of Deafness. By W. E. Brooks. 

Jamiary 10, 1900. — ^The annual business meeting, at which the following 
officers were elected : 

Preeideni. — Ira Rebcsen. 
Viee-PreeidenL—W. K. Brooks. 
Seeretary. — J. Elliott Gilpin. 

JoMuary 18. — One hundred and forty-seventh regular meeting. Professor 

Bemsen in the chair. 
Paper read : 
The Life of James Dwight Dana. By D. C. Oilman. 

Jantuary 29. — One hundred itnd forty-eighth regular meeting. 
Address by Professor R. W. Wood, of the University of Wisconsin. 
" Photographs of Sound Waves," and "Color Photography." 
^i6rtiary 15. — One hundred and forty-ninth regular meeting. Professor 

Bemsen in the chair. 
Papers read : 
Permanganic Acid by Electrolysis. By J. C. Olsen. 
The Physical and Chemical Properties of Radio-active substances. By 
W. J. A. Bliss and C. £. Casfari. 

JPhiMogieal Asgoeiatian. 

October 20, 1899. — One hundred and seventy-sixth regular meeting. Pro- 
fessor Gildersleeve in the chair. Forty members were present. 
Papers read : 
Some Observations on the lAtinity of Seneca. By M. C. Sutphen. 
On the Sanskrit Original of the l^nou Oupnekhat in the Persian 
Translation of the Upanisads. By M. Bloomfield. 

November 17. — One hundred and seventy-seventh regular meeting. Pro- 
fessor Gildersleeve in the chair. Thirty -eight members were present. 
Papers read : 
The Text of Goethe's Faust. By H. Wood. 

The Scansion of Glyconic and Kindred Verse. By C. W. E. Miller. 
December 16. — One hundred and seventy-eighth regular meeting. Pro- 
fessor Gildersleeve in the chair. Thirty-three members were present, 
.read: 

Treatment of Gassical Storie»--Chiefly Ovidian— in Certain 
ithan Narrative Poems. By G. D. Brown. 




The Recently-Discovered Inscription of the Roman Forom. B; 
L. Wilson. 

January 19, 1900. — One hundred and seventy-ninth regular meet 
Professor Gildersleeve in the chair. Thirty-five members were prei 

Papers read : 
On the Use of the Deus ex Machina, especially by Euripides. B; 

B. Foster. 
On a Passage in the Great Inscription of Beni Hassan. By O. J< 
ston. 

Fd)ruary 16. — One hundred and eightieth regular meeting. Prof 
Gildersleeve in the chair. Forty-two members were present. 

Papers read : 
The Origin of Mosaic Ritual. By P. Haupt. 
The Relation of Egyptian and Semitic. By C. Johnston. 
The Double Accentuation of the Decalogue. By K. J. Grimm. 
The 0()ening Chapter of Deutero- Isaiah. By F. R. Blake. 
The Biblical Ephod. By T. C. Foote. 
A Modern Cuneiform Congratulatory Message. By W. B. McPhbi 

HistariaU and JPolitiaU Science Aasociatian. 

Oelober 6. — Vacation Experiences. 

October 20. 
Municipal History of Cleveland, Ohio. By C. Snayelt. 
Recent Literature on Africa. By W. S. Drswrt. 
England and the Transvaal in International Law. By J. G. White 

November 8. 
The International Congress of Diplomatic History. By J. G. Wfi 

ley. 
The Archives of the United States. By J. M. Callahan. 
England and the Transvaal. A review of recent literature and re 

events. By W. S. Myebs. 

November 17. 
The Social Condition of the Southern Slave. By J. C. Ballaoh. 
The Disestablishment of the Church of England. By J. C. Ayeb. 
Review of Articles on the "Anglican Church Crisis." By B. En 
Smart's "Theory of Distribution." By G. Cator. 
Eaton's " Government of Municipalities." By E. C. Johnson. 

Deeember 8, 1899.— The Millennial Anniversary of Alfred the Great 
J. M. Vincent. 

Deeember 15. 
Recent Banking Legislation in Germany. By S. Sherv^ood. 
Financial Provisions of the "Overstreet Bill." By J. H. Hollihd: 
The Banking Provisions of the " Overstreet Bill." By G. E. Babni 

January 5, 1900. 
Report on the meeting of the American Economic Association. '. 

S. Sherwood. 
Report on the meeting of the American Historical Association. '. 

J. M. Vincent. 

January 19. 

The Trust Conference in Chicago, September, 1899. By Gboroi 
Gaither, Jr. 

The Economists and the Trusts. By G. Cator. 

The Trusts from the Standpoint of the Bar. By I. A. Thoesov. 

Labor and Trusts. By V. R Smith. 

The Trust and the Farmer. By W. E. Martin. 

Socialism and the Trusts. By B. Kilry. 
February 3.— The Peace Conference at the Hague. By F. W. Hollb. 
Fdnuary 16.— The Economic Interpretation of History. By SiMOH '. 
Patten. 

Recent Literature on Africa. By W. S. Myers. 

Reinsch, English Common Law in the American Colonies. By B. 

MULFORD. 

Maitland's Roman Canon Law in the English Church. By J. C. An 
Woodward's Expansion of the British Empire. By G. L. Raooufi 
Cloete, The Great Boer Trek. By J. W. Harry. 
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THE HIGHEST AIM OF THE PHYSICIST. 



Addrbbr before the Physical Society of America bt. its President, Professor Henry A. Rowland.* 



and FiHoiw PhygieuU of America : We meet to-day od an ooca- 
oarks an epoch in the history of physics in America; may the 
that it also maiks an epoch in the history of the science which 
is organised to cnltivate 1 For we meet here in the interest 
irhich above all sciences deals with the foundation of the Uni- 
he oonstitation of matter from which everything in the Uni- 
ie and with the ether of space by which alone the various 
matter forming the Universe afiect each other even at puch 
we may never expect to traverse, whatever the progress of our 
e future. 

have devoted our lives to the solution of problems connected 
i, now meet together to help each other and to forward the 
the subject which we love. A subject which appeals most 
he better instincts of our nature and the problems of which 
ids to the limit of their capacity and suggest the grandest and 
i of which they are capable. 

try where the doctrine of the equal rights of man has been 
mean the equality of man in other respects, we form a small 
body of men, a new variety of the human race as one of our 
ntists calls it, whoM views of what constitutes the greatest 

in life are very different from those around us. In this respect 
aristocracy, not of wealth, not of pedigree, but of intellect and 
aiding him in the highest respect who adds the most to our 
r who strives after it as the highest good, 
meet together fur miitual sympathy and the interchange of 
and may we do so ever with appreciation of the benefits to 
d possibly to our science. Above all, let us cultivate the idea 
ty of our pursuit so that this feeling may sustain us in the 
orld which gives its highest praise, not to the investigation in 
lerial phyMCs which our Society is formed to cultivate, but to 
• uses it for satisfying the physical rather than the intellectual 
nkiod. He who makes two blades oi grass grow where one 
is the benefactor of mankind ; but he who obscurely worked 
laws of such growth is the intellectual superior as well as the 
factor of the two. 

ds our country, then, in this respect? My answer must still 
. was fifteen years ago, that much of the intellect of the country 
id in the pursuit of so-called practical science which ministers 
ical needs and but little thought and money are given to the 
lion of the subject wliich appeals to our intellect alone. But 
ce here gives evidence that such a condition is not to last 

he past we have a few names whom scientists throughout the 
it to honor. Franklin, who almost revolutionized the science 
r by a few simple but profound experiments. Count Bumford, 
'iments almost demonstrated the nature of heat Henry, who 
done much for the progress of physics had he published more 
lilts of his investigations. Mayer, whose simple and ingenious 
have been a source of pleasure and profit to many. This is 
list of those whom death allows me to speak of and who have 
ian here by doing something for the progress of our science. 
i record has been searched for more than a hundred years, 
nt had I started to record those who have made useful and 
ventions ! 

w, when 1 look in the faces of those before me, where the eager 
1 high purpose sit enthroned on bodies possessing the vigor and 
rouih, that the writer of a hundred years hence can no longer 
a reproach upon our country. Nor can we blame those who 
)efore us. The progress of every science shows us the condi- 
(rowth. Very few persons, if isolated in a semi-civilized land, 
the desire or the opportunity of pursuing the higher branches 
£ven if they should be able to do so, their influence on their 

livered at the meetiiig in New York, October 28, 1899. Reprinted from the 
-mal o/Soime; December, 1899. 



science depends upon what they publish and make known to the world. 
A hermit philosopher we can imagine might make many useful discoveries. 
Yet, if he keeps them to himself^ he can never claim to have benefited the 
world in any degree. His unpublished results are his private gain, but 
the world is no better off until he has made them known in language 
strong enough to call attention to them and to convince the world of their 
truth. Thus, to encourage the growth of any science, the best thing we 
can do is to meet together in its interest, to discuss its problems, to criti- 
cize each other's work and, best of all, to provide means by which the 
better portion of it may be made known to the world. Furthermore, let 
us encourage discrimination in our thoughts and work. Let as recognize 
the eras when great thoughts have been introduced into our subject, and 
let us honor the great men who introduced and proved them correct. 
Let us forever reject such foolish ideas as the equality of mankind and 
carefully give the greater credit to the greater man. 8o, in choosing the 
subjects for our investigation, let us, if possible, work upon those subjects 
which will finally give uh an advanced knowledge of some great subject. 
I am aware that we cannot always do this; our ideas will often flow in 
side channels; but, with the great problems of the universe before us 
we may sometime be able to do our share toward the greater end. 

What is matter; what is gravitation; what is ether and the radiation 
through it; what is electricity and magnetism; how are these connected 
together and what is their relation to heat ? These are the greater prob- 
lems of the universe. But many infinitely smaller problems we must attack 
and solve before we can even guess at the solution of the greater ones. 

In our attitude toward these greater problems how do we stand and 
what is the foundation of our knowledge? 

Newton and the great array of astronomers who have ^ succeeded him 
have proved that, within planetary distances, matter attracts all others 
with a force varying inversely as the square of the distance. But what 
sort of proof have we of this law? It is derived from astronomical 
observations on the planetary orbits. It agrees very well within these 
immense spaces; but where is the evidence that the law holds for smaller 
dbtances? We measure the lunar distance and the size of the earth and 
compare the force at that distance with the force of gravitation on the 
earth's surface. But to do this we must compare the matter in the earth 
with that in the sun. This we can only do by (umming the law to be 
proved. Again, in descending from the earth's gravitation to that of 
two small bodies, as in the Cavendish experiment, we oMume the law to 
hold and deduce the mass of the earth in terms of our unit of mass. 
Hence, when we say that the mass of the earth is 5} times that of an 
equal volume of water, we asmane the law of gravitation to be that of 
Newton. Thus, a proof of the law from planetary down to terrestrial 
distances is physically impossible. 

Again, that portion of the law which says that grravitational attraction 
is proportional to the quantity of matter, which is the same as saying 
that the attraction of one body by another is not affected by the presence of 
a third, the feeble proof that we give by weighing bodies in a balance 
in different positions with respect to each other cannot be accepted on a 
larger scale. When we can tear the sun into two portions and prove that 
either of the two halves attracts half as much as the whole, then we shall 
have a proof worth mentioning. 

Then as to the relation of gravitation and time, what can we say? 
Can we for a moment suppose that two bodies moving through space 
with great velocities have their gravitation unaltered? I think not. 
Neither can we accept Laplace's proof that the force of grravitation acts 
instantaneously through space, for we can readily imagine some com- 
pensating features unthought of by Laplace. 

How little we know, then, of this law, which has been ander obserra- 
tion for two hundred years I 

Then as to matter itself, how have our views changed and how are 
they constantly changing. The round, hard atom of Newton, which God 
alone could break into pieces, has become a molecule composed of many 
I atoms, and each of these smaller atoms has beceme so elastic that after 
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vibraiiDg 100,000 times its amplitude of vibration is scarcely diminished. 
It has become so complicated that it can vibrate with as many thousand 
notes. We cover the atom with patches of electricity here and there, 
and make of it a system compared with which the planetary system, nay, 
the universe itself, is simplicity. Nay, more: some of ns even claiia the 
power, which Newton attributed to God alone, of breaking the atom into 
smaller pieces whose size is left to the imagination. Where, then, is 
that person who ignorantly sneers at the study of matter as a material 
and gross study ? Where, again, is that man with gifts so God-like and 
mind so elevated that he can attack and solve its problem ? 

To all matter we attribute two properties, gravitation and inertia. 
Without these two matter cannot exist The greatest of the natural laws 
states that the power of gravitational attraction is proportional to the 
mass of the body. This law of Newton, almost neglected in the thoughts 
of physicists, undoubtedly has vast import of the very deepest meaning. 
Shall it mean that all matter is finally constructed of uniform and similar 
primordial atoms, or can we find some other explanation ? 

That the molecules of matter are not round, we know from the facts 
of crystallography and the action of matter in rotating the plane of 
polarization of light. 

That portions of the molecules and even of the atoms are electrically 
charged, we know from electrolysis, the action of gases in a vacuum tube 
and from the Zeeman effect. 

That some of them act like little magnets, we know from the magnetic 
action of iron, nickel and cobalt. 

That they are elastic, the spectrum shows, and that the vibrating por- 
tion carries the electrified charge with it is shown by the Zeeman effect. 

Here, then, we have made quite a start in our problem : but how far 
are we from the complete solution ? How can we imagine the material 
of which ordinary or primordial atoms are made, dealing, as we do, only 
with aggregation of atoms alone ? Forever beyond our sight, vibrating an 
almost infinite number of times in a second, moving hither and yon with 
restless enei^y at all temperatures beyond the absolute zero of tempera- 
ture, it is certainly a wonderful feat of human reason and imagination 
that we know as much as we do at present. Elncou raged by these results, 
let us not linger too long in their contemplation, but press forward to the 
new discoveries which await us in the future. 

Then as to electricity, the subtile spirit of the amber, the demon who 
reached out his gluttonous arms to draw in- the light bodies within his 
reach, the fluid which could run through metals with the greatest ease, 
but could be stopped by a frail piece of glass I Where is it now? 
Vanished, thrown on the waste heap of our discarded theories to be re- 
placed by a far nobler and exalted one of action in the ether of space. 

And so we are brought to consider that other gpreat entity — the ether : 
filling all space without limit, we imagine the ether to be the only means 
by which two portions of matter distant from each other can have any 
mutual action. By its means we imagine every atom in the universe to 
be bound to every other atom by the force of gravitation and often by 
the force of magnetic and electric action, and we conceive that it alone 
conveys the vibratory motion of each atom or molecule out into space to 
be ever lost in endless radiation, passing out into infinite space or 
absorbed by some other atoms which happen to be in its path. By it 
all electromagnetic energy is conveyed from the feeble attraction of the 
nibbed amber through the many thousand horse-power conveyed by the 
electric wires from Niagara to the mighty rush of energy always flowing 
from the sun in a flood of radiation. Actions feeble and actions mighty 
from interniotecular distances through interplanetary and interstellar 
distances until we reach the mighty distances which bound the Universe — 
all have their being in this wondrous ether. 

And yet, however wonderful it may be, its laws are far more simple 
than those of matter. Every wave in it, whatever its length or intensity, 
proceeds onwards in it according to well known laws, all with the same 
speed, unaltered in direction from its source in electrified matter, to the 
confines of the Universe unimpaired in energy unless it is disturbed by 
the presence of matter. However the waves may cross each other, each 
proceeds by itself without interference with the others. 

8o with regard to gravitation, we have no evidence that the presence 
of a third body affects the mutual attraction of two other bodies, or that 
the presence of a third quantity of electricity affects the mutual attraction 
of two other quantities. The same for magnetism. 



For this reason the laws of gravitation and of electric and magnetic 
action including radiation are the simplest of all laws when we confine 
them to a so-called vacuum, but become more and more complicated when 
we treat of them in space containing matter. 

Subject the ether to immense electrostatic, magnetic or gravitattooal 
forces and we find absolutely no higiis of its breaking down or even of 
change of properties. Set it into vibration by means of an intensely hot 
body like that of the sun and it conveys many thousand horse-power for each 
square foot of surface as quietly and with apparently unchanged laws as 
if it were conveying the energy of a tallow dip. 

Again, subject a millimeter of ether to the stress of many thousand, nay 
even a million, volts and yet we see no signs of breaking down. 

Hence the properties of the ether are of ideal simplicity and lead to the 
simplest of natural laws. All forces which act at a distance, always obej 
the law of the inverse square of the distance, and we have also the attrac- 
tion of any number of parts placed near each other equal to the arith- 
metical sum of the attractions when those parts are separated. So also the 
simple law of etherial waves which has been mentioned above. 

At the present time, through the labors of Maxwell supplemented bj 
those of Hertz and others, we have arrived at the great generalization that 
all wave disturbances in the ether are electromagnetic in their nature. We 
know of little or no etherial disturbance which can be set up by the motioo 
of matter alone : the matter must be electrified in order to have sofficient 
hold on the ether to communicate its motion to the ether. The Zeemu 
effect even shows this to be the case where molecules are concerned tud 
when the period of vibration is immensely great. Indeed the experiment 
on the magnetic action of electric convection shows the same thing. Bj 
electrifying a disc in motion it appears as if the disc holds fast to the ether 
and drags it with it, thus setting up the peculiar etherial motion known 
as magnetism. 

Have we not another case of a similar nature when a huge gravitationil 
mass like that of the earth revolves on its axis? Has not matter a feeble 
hold on the ether sufficient to produce the earth's magnetism? 

But the experiment of Lodge to detect such 'an action apparently showed 
that it must be very feeble. Might not his experiment have succeeded 
had he used an electrified revolving disc? 

To detect something dependent on the relative motion of the ether and 
matter has been and is the great desire of physicists. Bat we alwaji find 
that, with one possible exception, there is always some compensating feit* 
ure which renders our efforts useless. This one experiment b the tbent- 
tion of light, but even here Stokes has shown that it may be explained in 
either of two ways: first, that the earth moves through the ether of spue 
without disturbing it, and second, if it carries the ether with it by a kind 
of motion called irrotational. Even here, however, the amotmt of action 
probably depends upon relative motion of the luminous source to the recipi- 
ent telescope. 

So the principle of Doppler depends also on this relative motion tod it 
independent of the ether. 

The result of the experiments of Foucault on the passage of ligbt 
through moving water can no longer be interpreted as due to the partial 
movement of the ether with the moving water, an inference doe to im- 
perfect theory alone. The experiment of Lodge, who attempted to let 
the ether in motion by a rapidly rotating disc, showed no such result. 

The experiment of Michelson to detect the etherial wind, although 
carried to the extreme of accuracy, also failed to detect any reladve motioo 
of the matter and the ether. 

But matter with an electrical charge holds fast to the ether and mofei 
it in the manner required for magnetic action. 

When electrified bodies move together through space or with reference 
to each other we can only follow their mutual actions through very slow 
and uniform velocities. When they move with velocities comparable with 
that of light, equal to it or even beyond it, we calculate their nautiidl 
actions or action on the ether only by the light of our imaginatioo on* 
guided by experiment. The conclusions of J. J. Thomson, Heaviside and 
Hertz are all results of the imagination and they all rest upon assomptioaB 
more or less reasonable but always assumptions. A mathematical iamti- 
gation always obeys the law of the conservation of knowledge: wenevtf 
get out more from it than we put in. The knowledge may be dians<^ 
in form, it may be clearer and more exactly stated, but the total amovt 
of the knowledge of nature given out by the inveatigation is the 
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. Hence we can never predict the result in the case of 
d our reach, and such calculations as the velocity of the 
Mu their electromagnetic action has a great element of un- 
we should do well to remember, 
it comes to exact kn owiedge, the limits are far more cir- 

en, that we hear phyucists and others constantly stating 
»en beyond these limits ? Take velocities, for instance, 
a material body movl ig with the velocity of light. There 
»ce8tt by which such a velocity can be obtained even though 
rom an infinite distance upon the largest aggregation of 
LJuiverse. If we electrify it, as in the cathode rays, its 
> changed that the m itter properties are completely masked 
agnetic 

ion error which young physicists are apt to fall into to 
;urve or a mathematical expression for given experimental 
1 to apply it to points outside thoHC limits. This is some- 
rapolation. Such a proce:«, unless carefully guarded, ceases 
ng process and becomes one of pure imagination specially 
rhen the distance is too great. 

ny purjMxse to enter into detail. What 1 have given suffices 
ttle we know of the profounder questions involved in our 

us fact that, having minds tending to the infinite, with 
(limited by time and space, the limits of our exact knowl- 
mall indeed. In time we are limited by a few hundre<l or 
id years: indeed the limit in our science is far less than 
ihese periods. In space we have exact knowledge limited 
our earth's surface and a mile or so below the surface, 
what little we can learn from looking through powerful 
the space beyond. In temperature our knowleilge extends 
ibeolute zero to that of the sun, but exact knowledge is far 
In pressures we go from the Crookes vacuum still contain- 
fiying atoms to prcHsures limited by the strength of steel 
ninute compared with the pressures at the center of the 
where the hardest steel would flow like the most limpid 
cities we are limited to a few miles per second. In forces 
tons to the square inch. In mechanical rotations to a few 
()er second. 

which we have considered, the liability to error in what- 
re go, the infirmity of our minds in their reasoning power, 
of witnesises and experimenters, lead the scientist to be 
cal with reference to any statement made to him or any 
edge which may be brought to his attention. The facts 
our science are so much more certain ihan those of history, 
y of ordinary {)eople on which the facts of ordinary history 
ience rest, or of the value of medicines to which we trust 
1, indeed to the whole fabric of supposed truth by which an 
I guides his belief and the actions of his life, that it may 
and strange if what I have said of the imperfections of the 
»hysics is correct. How shall we. regulate our minds with 
here is only one way that I know of and that is to avoid 
y of the ordinary, indeed the so-called cultivated legal mind, 
ch thing UH absolute truth and absolute falsehood. The 
lihould never recognize the perfect truth or the perfect false- 
>posed theory or observation. It should carefully weigh the 
h and error and grade each in its proper position along the 
olute truth and absolute error. 

' crude mind has only two compartments, one for truth and 

indeeil the contents of the two compartments are sadly 

Ciises: the ideal scientific mind, however, has an infinite 

1 theory or law is in its proper compartment indicating the 

ts truth. As a new fact arrives the scientist changes it from 

nt to another so as, if possible, to always keep it in its proper 

1 and error. Thus the fluid nature of electricity whs once in 

near the truth. Faraday's and Maxwell's researches have now 

)ve it to a compartment nearly up to that of absolute error. 

f gravitation within planetary distances is far toward abso- 

may still need amending before it is advanced farther in 



The ideal scientific mind, therefore, must always be held in a state of 
balance which the slightest new evidence may change in one direction or 
another. It is in a constant state of scepticism, knowing full well that 
nothing is certain. It is above all an agnostic with respect to.all facts and 
theories of science as well as to all other so-called beliefs and theories. 

Yet it would be folly to reason from this that we need not guide our life 
according to the approach to knowledge that we possess. Nature is inex- 
orable ; it punishes the child who unknowingly steps off a precipice quite 
as severely as the grown scientist who steps over, with full knowledge of 
all the laws of falling bodies and the chances of their being correct. Both 
fall to the bottom and in their fall obey the gravitational laws of inor- 
ganic matter, slightly modified by the muscular contortions of the falling 
object but not in any degree changed by the previous belief of the person. 
Natural laws there probably are, rigid and unchanging ones at that. Un- 
derstand them and they are beneficent : we can use them for our purposes 
and make them the slaves of our desires. Misunderstand them and they 
are monsters who may grind us to powder or crush us in the dust. Nothing 
is asked of us as to our belief: they act unswervingly and we must under- 
stand them or suffer the consequences. Our only course, then, is to act 
according to the chances of our knowing the right laws. If we act correctly, 
right; if we act incorrectly, we suffer. If we are ignorant, we die. What 
greater fool, then, than he who states that belief is of no consequence pro- 
vided it is sincere? 

An only child, a beloved wife, lies on a bed of illness. The physician 
says that the disease is mortal ; a minute plant called a microbe has obtained 
entrance into the body and is growing at the expense of its tissues, forming 
deadly poisons in the blood or destroying some vital organ. The physician 
looks on without being able to do anything. Dail^ he comes and notes the 
failing strength of his patient and daily the patient goes downward until 
he rests in his grave. But why has the physician allowed this ? Can we 
doubt that there is a reme<ly which shall kill the microbe or neutralize its 
poison ? Why, then, has he not used it? He is employed to cure but has 
failed. His bill we cheerfully pay because he has done his best and given 
a chance of cure. The answer is itpioranee. The remedy is yet unknown. 
The physician is waiting for others to discover it or perhaps is experiment- 
ing in a crude and unscientific manner to find it Is not the inference 
correct, then, that the world has been paying the wrong class of men ? 
Would not this ignorance have been dispelled had the proper money been 
used in the past to dispel it? Such deaths some people consider an act of 
God. What blasphemy to attribute to God that which is due to our own 
and our ancestors' selfishness in not founding institutions for medical 
research in sufficient number and with sufficient means to discover the 
truth. Such deaths are murder. Thus the present generation suffers for 
the sins of the past and we die because our ancestoi^i dissipated their wealth 
in armies and navies, in the foolish pomp and circumstance of society, and 
neglected to provide us with a knowledge of natural laws. In this sense 
they were the murderers and robbers of future generations of unborn 
millions and have made the world a chamel house and place of mourn- 
ing where peace and happiness might have been. Only their ignorance 
of what they were doing can be their excuse, but this excuse puts them in 
the class of boors and savages who act according to selfish desire and not 
to reason and to the calls of duty. Let the present generation take warn- 
ing that this reproach be not cast on it, for it cannot plead ignorance in 
this respect. 

This illustration from the department of medicine I have given because 
it appeals to all. But all the sciences are linked together and must advance 
in concert. The human body is a chemical and physical problem, and 
these sciences must advance before we can conquer disease. 

But the true lover of physics needs no such spur to his actions. The 
cure of disease is a very important object and nothing can be nobler than 
a life devoted to its cure. 

The aims of the physicist, however, are in part purely intellectual ; he 
strives to understand the Universe on account of the intellectual pleasure 
derived from the pursuit, but he is upheld in it by the knowledge that the 
study of nature's secrets is the ordained method by which the greatest good 
and happiness shall finally come to the human race. 

Where, then, are the greatest laboratories of research in this city, in this 
country, nay, in the world? We see a few miserable structures here and 
there occupied by a few starving professors who are nobly striving to do 
the best with the feeble means at their disposal. But where in the world 
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IB the institate of pare reeemrch in any department of science with an in- 
come of $100,000,000 per year. Where can the disooyerer in pure science 
earn more than the wages of a day laborer or cook ? But $100,000,000 per 
year is but the price of an army or a navy designed to kill other people. 
Just think of it, that one per cent, of this sum seems to most people too 
great to save our children and descendants from misery and even death I 

But the twentieth century is near — may we not hope for better things 
before its end ? May we not hope to influence the public in this direction ? 

Let us go forward, then, with confidence in the dignity of our pursuit. 
Let OS hold our heads high with a pure conscience while we seek the truth, 
and may the American Physical Society do its share now and in genera- 
tions jet to come in trying to unravel the great problem of the constitution 
and Imrs of the Universe. 



PERCY TURNBULL MEMORIAL LECTURESHIP. 
Eighth Course of Lbctubes. 

A lectureship to treat of Poetry has been instituted in this University 
by the generosity of Mr. and Mrs. Lawrence TumbuU, of Baltimore, who 
thus commemorate the name of their son, Percy Graeme Tumbull, who 
died in 1887. 

In accordance with the terms of the gift, a course of lectures may be 
expected annually from some one who has gained distinction as a writer of 
poetry or as a critical student of the poetic art 

The Trustees have the pleasure of announcing that the eighth course of 
lectures on this foundation will be given by G. H. Hebfobd, Litt. D., Pro- 
fessor of the English Language and Literature in the University College 
of Wales, and author of *' Studies in the Literary Relations of England 
and Germany in the Sixteenth Century *' (1886); a translation of Ibsen's 
Brand, in the original metres, with introduction and notes (1893); *'The 
Age of Wordsworth '' ( 1897 ). He is also General Editor of the " Warwick 
Shakespeare,'' and of the '' Warwick Library." He has recently completed 
the **EversIey Edition of the Works of Shakespeare," in ten volumes 
(Macmillan Company). 

The subject of the course will be English Poetry, viewed and interpreted in 
its principal periods. 

The lectures will be given in McCoy Hall, at 5 o'clock, beginning Mon- 
day, April 23, 1900. 

The lectures will begin punctually and will dose within the hour. The 
door will be closed after the lecture b^ins. 

TOPICS. 
Nature and Romance in English Poetry. 

April 23. — The Germanic Core of English Poets. 

April 24. — The Age of Chancer. 

April 26. — The Renascence. 

April 27.— The Elizabethans. 

A pril 30. — ^The Seventeenth Century. 

May 1. — The Return to Nature and the Revival of Romance. 

I. From Pope to Blake. 
May 3. — II. From Wordsworth to Tennyson. 
May 4. — The Permanent Power of English Poetry. 

PREVIOUS LECTURERS. 

1891. Edmund C. Stedman, LL. D., of New York,— "The Nature and 
Elements of Poetry." 

1892. Professor Richard C. Jebb, LL. D., D. C. L., of the University 
of Cambridge, — " The Growth and Influence of Classical Greek Poetry." 

1893. Professor Robert Y. Tyrrell, LL. D., Litt. D., of Trinity Col- 
lege, Dublin, — " The Growth and Influence of Latin Poetry." 

1894. Professor Charles Eliot Norton, LL. D., D. C. L., of Harvard 
University, — " Dante." 

1896. Professor George Adam Smith, D. D., of the Free Church Col- 
lege, Glasgow, — " Hebrew Poetry." 

1897. M. Ferdinand Brunetiere, Editor of the "Revue des Deux 
Mondes,"— " French Poetry." 

1898. Professor Charles R. Lanman, Ph. D., of Harvard University, 
^'The Poetry of India." 



CURREMT NOTES. 

George Huntington Williams 'Memorial Lectures in Geoloot. 

Professor W. C. Brogger, of the -University of Christiania, the distin- 
guished Norwegian geologist, has s^xiepted an invitation to deliver the 
second course of the George Huntingi'on Williams memorial lectures at the 
Johns Hopkins University, in April, 1900. 

Professor Br5gger is the most prominent Scandinavian geologist, and has 
published a series of memoirs upon tie geology of Southern Norway that 
have given him rank among the leading investigators of his time. Prof&)- 
sor firogger comes as the successor in 'he Williams course to Sir Archibald 
Geikie, the Director-General of the Geological Surveys of Great Britain 
and Ireland, who opened the lecturesh.o two years ago with a course upon 
The Founders of Geology. Professor Brogger will lecture upon Modem 
Deductions regarding the Origin of Igneous Rocks, a subject that has been 
commanding the attention of geologists in recent years. 
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Lectures on the Founders of the Republic. 

Professor James Schouler, LL. D., of Boston, author of a '* History of 
the United States under the Constitution," will deliver a course of bio- 
graphical lectures on four of the great founders of the American Republic. 

The lectures will be given Wednesdays and Fridays in the Donovan 
Room, McCoy Hall, at 5 p. m., and will be o|)en to the public The dates 
and special topics will be as follows: March 7. — Benjamin Franklin. March 
9. — George Washington. March 14. — Alexander Hamilton. March 16. — 
Thomas Jefferson. 

Donovan Leotureb, 1900. 

Professor C. T. Winchester, of Wesleyan University, Conn., will give a 
course of six lectures, on the Donovan foundation, his general subject being 
the Essayists and I{evieu?€rs of the Beginning of the Nineteenth Century, The 
course will begin on Wednesday, March 28, and will continue till Friday, 
April 6. The special topics will be : Introductory — The Reviews ; Hazlitt ; 
Lamb; Wilson; DeQuincey; Leigh Hunt. 



Dr. G. Stanley Hall, President of Clark University, gave ten lecturers 
on Psychology and Education, in McCoy Hall, February 5-16. 



Albert H. Smyth, Professor of English in the Central High School ( 
Philadelphia, gave a course of eighteen lectures on Modem English Lite 
ature, December 15 to February 17. The lectures were in three groups^ 
first, six lectures on Living English Writers; second, six lectures on 
Lake Poets ; third, six lectures on Bums and Scott. 



Dr. Frederick M. Warren, Professor of Romance Languages in Ad^^l 
bert College, gave eight lectures on the Modem French Drama, January '^33 
to February 7. 

Frederick W. HollS) of New York, Secretary and Counsel to t. lie 
American Commissioners to the Peace Conference at the Hague in 1^9$, 
delivered two lectures on the work of the Conference, in McCoy Hall; f lie 
first (open to the public) on February 2, and the second (designed for stu- 
dents of historical and political science and of law) on February 3. 



The Reverend Canon H. D. Rawnsley, of Keswick, England, who is i 
promoter of the society lately formed in England to preserve the sbrioei 
of literary and historical associations, addressed the students of the John 
Hopkins University on October 25. 



In the Public Educational Course, of which a detailed announcement vu 
given in the last Circular, courses by Dr. Shattuck and Dr. Fassig, in Geol- 
ogy and Meteorology ; by Professor Ames, in Physics ; by Dr. Jefbtj R 
Brackett and Dr. J. H. Hollander, in Studies of the Modem City, have been 
in progress. The lectures of Professor Smyth, above noted, formed a pA^^ 
of this course. Single lectures were also given by Dr. James £. Ros'^'f 
Dean of the Teachers College, New York, and by Dr. James McAliittfi 
President of the Drexel Institute, Philadelphia. 
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NOTES IN PHILOLOGY. 



On the Treatment of Classical Stories — Chiefly 
Oyidian — in Certain Elizabethan Narrative Poems. 
Bj Georqe Dobbin Brown. 

[Abstract of % paper read before the UniTersity Philological Association, December 
16, 1899.] 

The poems considered were : Lode's Glaucus and Bcylla; Sbakspere's 
Venus and Adonis; Shakspere's Lucrece; Marston's Pignial ion's Image; 
Oresham's Picture of Incest ; Barksled's Mjrrha, the uiother of Adonis ; 
Austin's Scourge of Venus; Marlowe's Hero and Leander; Chapman's 
continuation of Marlowe's Hero and Leander; Beaumont's Salmacis and 
Hermaphroditus. 

Ovid, being at once the greatest story-teller of Rome, and the most 
fanciful, rhetorical, and Italian of Latin poets, was from these two charac* 
teristics especially dear to the Elizabethan heart, and influenced the poets 
of the daj more than any other classical writer. Numberless passing 
references to classical stories prove their indebtedness to Ovid ; but it is 
certain poems that come as a whole from his works which we are here 
particularly interested in. 

Upon examination we find the Elizabethans* methods of using Ovidian 
stories to be extremely diverse, the only characteristic common to all the 
methods being freedom of treatment. Attempting to classify, we may say 
that this freedom of treatment may, on the one hand, consist in the expan- 
sion of elements already present in the source; or, on the other hand, it 
may be due to the addition of new features, and these new features may 
be either invented by the poet, or borrowed from some secondary Hource. 
Thus as methods of treatment we have Expansion, Original Addition, and 
Contamination, more than one of which are frequently followed in the same 
poem. As we might expect from the luxuriant nature of the Elizabethan 
period, the negative methods of Omission and Compression are far less 
prominent. 

Ovid's story of Scylla's disdain for Glaucus is told with the greatest 
freedom of addition (and of thereby necessitated omission) by Lodge, who, 
with the evident desire of balancing off episode against episode, completes 
the poem with thorough-going original additions descriptive of the cured 
Giaacus's disdain of the wounded Scylla. 

In Shakspere's Venus and Adonis we have a contamination of Ovid's 
itories of Venus and Adonis and of Salmacis and Hermaphroditus. 
Shakspere takes incidents from both tales and the inner spirit of the 
ncond (after which, however, he does not name his poem), and with great 
artistic success blends and expands them into an eflectually new form. 

In his Lucrece Shakspere borrows from both of the slightly different 

forms of the story as given by Livy and Ovid. The distinguishing 

characteristic of Shakspere's treatment is, however, expansion. In 

Edition to the Virgilian elements in the Picture of Troy usually pointed 

OQi, attention must be called to a fact not noticed by the commentators, — 

that the scene which painti the Greeks and Trojans preparing for battle 

could have come only from Homer. 

Marston in his Pigmalion's Image is chiefly concerned with the enlarge- 
onent and excessive emphasis of sensual details, thus giving to Ovid's chaste 
ttnongh story a very licentious turn. 

Oreaham's Picture of Incest amounts to little more than a metrical 
trmnslaiion of Ovid's Cinyras and Myrrha btory with the slight addition of 
•bort similes and proverbial sayings. 

Barksted makes two important additions to Ovid's Cinyras and Myrrha 
atory. L He explains how Myrrha became inflamed with her criminal 
^o^e. II. He gives an account of what happens during Myrrha's wander- 
iii^ in Panchea. Both of the episodes have numerous reminiscences of 
^▼id, the second being indeed an Ovidian mohaic. 

Austin, treating the same story, makes perhaps the most artistic con- 
^Knination we have seen since Shakspere's Venus and Adonis, though of 
f%r more mechanical a nature. This contamination has been pointed out by 
^^. Kirbj Smith, and consists in the introduction of the dream and the 
^«Uer from Ovid's Byblis story. 

Harlow^s treatment of Musseus's Hero and Leander consists, in part, 
^f very beautiful expansions. But far leas satisfactory is the introduction 



at the end of the first sestiad of some original mythologizing, conceived 
along Ovidian lines. This inter|)o1ation, though in itself fairly well told, 
is out of place and interrupts the flow of the main story. 

Equally ill-timed and less well composed interpolations, which their 
authors doubtless considered to be written in true Ovidian style, ruin 
Chapman's continuation of Marlowe, and seriously mar Beaumont's telling 
of Ovid's Salmacis and Hermaphroditus story. 

An Ovidian passage which I believe has not before been pointed out as 
a source for Shakspere (though not in his narrative poetry) may be seen 
in MeUm. xv. 11. 176-185 and 11. 214-236, which certainly gave rise to 
sonnet 60. If Shakspere knew these lines, he almost certainly knew the 
passages immediately preceding and following, and I would therefore 
suggest a connection between Metam. xv. 11. 153-175 and sonnet 59, and 
Metam. xv. 11. 239-258 and sonnets 44 and 45. 



On the Use of the Deus ex Machina, especially by 
Euripides. By H. B. Foster. 

[Abstract of a pi4>er read before the DnlTeieity Philological Asaociation, Janaarj 19, 
1900.] 

The speaker took up first the well-worn ideas on the subject of Enripidean 
employment of machinery at the end of many dramas, — Schlegel's too 
scathing denunciation, Jacobs and Welcker in their more moderate state- 
ments, — and then passed on to the histories of Greek literature. Otfried 
Miiller regards the device as showing that dramatic action had lost the 
power of natural development. Bernhardy rather believes in the theory of 
a knot. Bender mentions false economy in general. Jevons and Mahafl^ 
think the action was cut off at both ends to allow the poet greater freedom 
in the body of the play. Sittl sees caprice on the part of gods, and a con- 
venient tragic tool. Perry feels the appearance of divine beings to be 
necessary in the age of Euripides, if they were to receive any recogni- 
tion of authority. Christ says the deus usually screens haste or lack of 
talent. 

After this attention was called to Schroder's essay (limited to the subject 
in hand) in which he renders the special service of proving that only in 
the Orestes do matters come to such a pass that the situation is inextricable 
without divine intervention. His attempt to reconcile Euripides with 
Aristotle and Horace is not, however, so successful. A few minutes were 
devoted to Weil (who follows Svhrader), and to the treatises of Kuhlenbeck 
and of Widemann (both from the scenic standpoint) and of Duhr, who 
tries to prove epic influence. 

The ppeaker disagreed with Verrall's conclusion, that every god is a 
grotesque insincerity, and showed by an example or two how entirely usual 
is the general function of the divinities, and how the characters impute to 
them no extraordinary qualities. The ancient references to deus ex machifta 
were next set forth, — Plato (Cratylus and Cleitophon), Antiphanes, Men- 
ander, Lucian, Demosthenes, Suidas, all of them, whether they spoke dis- 
paragingly or not, much later than Euripides. 

Euripides was an artist. He found the deus ex machina already existing 
in the poems of Homer. The idea was a commonplace among ancient 
peoples ; there are instances in the Old and New Testament, in the Sanskrit 
drama, and elsewhere. Euripides merely transferred it to the stage, show- 
ing everywhere, save in the Orestes^ an evident predilection for it. To a 
believing audience the method is not essentially undramatic. 

What the poet thought of the gods does not plainly appear from his 
writings. In every case the element of characterization must be deducted. 
Hence from many utterances, for and against, we can gather of personal 
feeling only a general notion of vast external forces, called now Zeus, now 
Kate, now Aether, which are pressing down upon dependent man. One who 
examines the speeches of the dei ex machina themselves finds in almost 
every one a manifestation of this irrevocable destiny. Such phrases as 
wtwpMfjLtyoy ydp 4<rri¥, tffri fi6p<rifioy, fioipa Zds r I^Kpayt constantly occur. 
This sense of im|>ending fate is everywhere an undercurrent of Greek life. 
It is the reason that the gods of Euripidean drama assign for their interfer- 
ence. The notion of fate is elsewhere in Euripides strong, — more strik- 
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tkm in Sophocles. The man himself, a moodj reclose, hsd the 
iperameiit for it Heran we see at all events an intelligible artistic 
for the god from the machine. He illustrates the futility of human 
€odett¥<v. 

The prophecies of the gods, subsequent to their appearance, were, the 
speaker proceeded, phenomena of a different category. They were appar- 
ently not the occasion of the divine advent, but rather an afterthought, 
introduced when the deus had completed the more practical part of his 
mission. The omniscient immortal lent himself to a convenient literary 
trick, by which, in a narrative rel^ated to some remote past, events are 
foretold which the hearers know to have been fulfilled. Virgil in his 
Aeneid (Book VI) employs this method to rehearse the glories of Rome, 
and modem poetry is by no means free from it. 

The paper closed with a few general notes and a list of the situations in 
the various plays, to show the unexpected turn of affairs in each instance 
occasioned by the deu» ex macAtna. 



The Recently Discovered Inscription of the Roman 
Forum. By H. L. Wiuson. 

[Abstract of % paper read twfore the UnlTenliy Philological Awwclation, Dtoember 
16, 1899.] 

The excavations carried on during the year 1899 in the Roman Forum, 
and particularly in the Comitium, have been of the highest importance. 
Most of all, the inscribed stele, which is roughly broken, apparently by the 
hand of man, at what is supposed to have been about the middle of its 
original height, has given rise to one of the most animated, not to say bitter, 
philological controversies of recent timed, and continues even yet to excite 
the greatest interest The first announcement of the discovery, together 
with photographic facsimiles and remarks by various scholars, appeared in 
NolizU degli Scavi for May, 1899. The text of the inscription, engraved in 
an archaic Greek alphabet, is a vertical ^vaTpo^96y, the only example of 
the kind yet found on Italian soil. On this account the mutilation is 
alternately at the beginning and the end of the lines. Without considering 
Professor Cecr s wild assignment of the monument to the early regal period, 
we may regard it as certain that this is the oldest Latin record on stone, a 
record which in age is comparable only with the vase of Duenoe and the 
fibula Proitneiiincu 

To the gnunmarian the inscription is especially interesting in two points, 
namely, the words xikrot and iouitMtUa, it is well known that in -ro stems, 
the final -ros, when preceded by a consonant, was changed by a phonetic 
procesi common to Latin with other Italic languages to -«r, e. g. ager ^ 
*agro-9 (iyp6s)y Umb. a^. Hitherto this phonetic change has been 
regarded as consummated in a proto-ltalic period: in the new inscription, 
however, we have the form takros^ which now stands in all the grammars 
with the asterisk as a non -attested form. lotuanenta, which Ceci divides 
into iouz menta and explains by the aid of Umbrian iuka (preeet), is never- 
theless to be reg.irded as an equivalent of iumerUa : whether as the earlier 
form which phonetically yielded iumenlOf or as a secondary, analogical 
formation, or as a graver's error, is not easily decided. If the first, then 
support is given to the theory that in combinations of guttural + 8 + m (q)» 
the guttural and s disappear. louzmeiUa is of course the same as umgsmeiUa, 
but iouy{e)8'mmtaj suggested in explanation by Ceci, is a philological 
monstrosity not to be considered for a moment. 

The most sensible attempt at restoration and interpretation of the in- 
scription is that oflered without much confidence by Professor Comparetti 
in Atene e RoitMj 1899, No. 10, 146- 1 61. He regards the stele as a kind of 
signpost, with more than one inscription, intended to ward ofi" trespassers 
and preserve the sacred enclosure from desecration. The probable date of 
the monument— about 400 B. C.,— was reached by Hiilsen (B. I*k. W. 1899, 
Nos. 31, 32), and W. Otto (ArcK. Lai. Lez., xi, 436) independently, by the 
former on metrological, by the latter on linguistic grounds. 

In spite of the labors of many scholars, we are still very far from com- 
preheoding this inscription, and it may be that, as in the case of the Duenoe 
vase, no rejl consensus of opinion on the subject will ever be reached. If 
new light comes, it will probably come from the continued excavations in 
the Formn. 

iVblc Since the presentation of the paper which here appears in abstract, 
GiaooDW Tropea has pohUshed in the BwUIbl di tUtria amtiea, ly, pp. 469- 



509, an excellent account of the discovery and the discussion of the monu* 
ment up to the end of 1899 under the title " La Stele Aicaica del Foro 
Romano.'* 



The Scansion of Glyconic and Kindred Verse. Bj 
C. W. E. Miller. 

[Abstract of a paper read before the UnWenitj PhUologioal Aasodation, November 
17, 1899.] 

The paper presented under the above title was essentially an adaptation 
of a review, since publbhed in A, J. P., xx. (1899), 331-d, of a recent 
treatise on Greek Rhythms and Metres. The author of this treatise had 
condemned the current mode of scansion of Glyconic and kindred verw 
and had proposed instead a radically different though not entirely new 
scansion. The proposed method was closely scrutiniaed and its difficulties 
and other objectionable features were pointed out, whereas the system now 
prevailing was defended as being essentially correct and in conformity with 
the laws of Greek rhythm enunciated on p. 125 of No. 32 (July, 1884) of 
these Cireulan. 

The Colloquial Element in Seneca« By M. C Sutpbbh. 

[AbsUiMTt of a paper read before the UniTersitj Philological AMOdation, October 
SS, 1899.] 

To the student of his literary age Seneca may best be selected as the 
model for investigation. The criticism of his style and diction, the etttise 
e&H>r€ of antiquity, must be earnestly considered if we would know silver 
latinity. 

Buecheler in a note in W6e^in*8 Arehiv was the first to raise his voice 
against unnecessary emendation in this author, pointing out the fact that 
the colloquial element in Seneca's works had be€»i too little regarded. An 
investigation conducted with some minuteness, especially on the lezial 
side, justifies this opinion. Seneca uses a number of diminutives with the 
colloquial loss of the diminutive feeling, frequent instances oocnr of verbs 
unnecessarily compounded with ad, eon, de and especially ex, and sabstitntiom, 
such as eitiUu for tir6«, gentu for modua, tarn magnua for tatUtu, are by no meaoi 
uncommon. Especially noticeable is the great mass of proverbial and 
popular phraseology, by no means confined to the Apocolocynlosis, bat 
appearing throughout his writings. Much of his latinity finds ezoelleot 
parallels in the church fathers. 

The Mrsio cotidianus is of course natural to comedy and is properij 
employed by Petronius in the speech of the parvenu Trimalchio * fi^t, it 
may well be asked, why does so decided an element manifest itself in Seoeo, 
a Stoic philosopher? 

Teuffel, in his Studien, remarks that Persius. secure in hb social poridon, 
used colloquialisms with much greater freedom than Horace, the son of a 
liberlinus. The emperor Augustus, according to the statement of Suetooits, 
did not affect the purity of diction exhibited by Julius Csesar. Seneca wai 
similarly unrestricted in his choice of expression. 

Again, by taking into consideration the Stoics, both Latin and Greek, 
we may fairly assume that strictness in style and langnage was not urged in 
this philosophic school. Diminutives are rampant, for the Stoic kwkiflg 
down from the lofty pinnacle of his virtue, held all mankind as poor little 
ants struggling in the sand-heap of an insignificant world. As practkil 
philosophers— and sometimes politicians — they wanted their words to strike 
home. Take care of the words and the sense will take care of ilMlf wis 
their diebun. Such little things as the paltry restrictions of gramniariao or 
purist could not bind the free unfettered soul of the Stoic. 

A third element in the question we may style, the genius of hb age. The 
study of silver latinity b no easy one, — the cross-currents of literary Miogi 
and purposes may puzzle even the experienced navigator and mudi is itill 
unnoted on the chart. It was the age of protest against former IttenT 
modeb and the broad smooth current of Cicero brei^ up into the chopfiir 
waves of Seneca. Life, despite its artificiality, was the aim in mannen sod 
in literature. True to hb age, Seneca fotwd need of the senno sstf^MM* 
equally with Horace in hb laughing critictsm, Penuos and Javeoal in tbeir 
invective or Martial in the biting epigram. 



^ The fkeedom of satire likewise eoooarafed its OSS In that 
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I ZOOLOaiCAL COLLECTING IN JAMAICA, W. I. 

By Fbanklin Story Cokant, Ph. D. 

Edited b; E. A. Andrews. 

Marine ]>bor»Un7 of the Johiu Hopkins Univeruly was 
Port Antonio, Jamsics, W. I., in the Summer of 1897, the 
\. Conant made, incidentally to hia reaearchei. some obaerra- 
le fauna of that region. Tiioagh tbeie notes are necesaarily 
Imperfect it aeenui adrisable (o put them into print for Ihe 
•equent workers in that region, itince eiperienoe has ebown 
t is welcome to one seeking material for research in a now 

id way these notes also indicate the contrast in marine faana 
, Antonio and Port Henderaon, when compared wiih notes 
alter station and published in these (irculars, Vol. XI, 180-2, 

Dr. Conant's notes we give: Grat, a list of the shore collecting 
■olities, most of which are indicaleil upon the accompany ing 

Port Anlonio region ; second, a recai'iiuliilion of the facts by 
lb foaiMl with figures to designiite their distribution, as far as 
le notes; and finally, some of Dr. Conant's records of aurface 
jllecting. 

olberwise designated the animals wei 




tail reef off the end of Ulchfield Point being moat aoceerible 
lotj was most thoroughly investigated by wading at low tide, 
I a good variety of forms. 

lack, white yellow, purple, green, red and brown sponge*, 
jbrunea neglecla, comparatively common though extremely 
i. Condylaclii passifiora, fairly common. Colour varieties of 
crucifer. IMscosoma anemone, few. Aiplasia annulala and 
ida. numerous An isolated form of Ciemmaria? Miltepora, 
A Stylaster? with red skeleton, Vrrma, comparatively 
tubicoloua PolycluetK and of Turbellariana and Kemerteans. 
noos masses like those of Clymenella. Kchinodtrmata, Cidaris 
Diadema setosum, very common. Hipponoe esculents, not 
Echinometra aubangularis. A small alar-fish like Oreaster. 
a, now and then. Chiridota rotiferaT, rare. Holothuria 
mon. MQIIeria sp.?, not common. Two species of Spatnn- 
ipecies of Ophiurians and another star-Guh.of undeterntined 
tllvtea, Chiton, very abundant. A Finsureila, no* and then. 
Oliva? Small prosubranchs. An Octopus, rare. A small 
Lamellibranch. Aplysin and two small nudibranchs. Omt- 
., very common on shore rocks. Two other crabs. AJpheus 
stylus. A small red decapod with chebe on third pair of 



periopods. Stenopns hispidns. A deopod with while cephalothoras and 
red-yellow abdomen. Panularb americanus, several specimens. Tunimla, 
A long red Ascidia ?, rare. 

{2} Floating in the cliannel between Navy Island and Tichfield, off the 
Laboratory were taken an Aurelia-lika Semoetome in abundance, Abo 
Charybdea Xaymacana, now and then. Appendicularia was also dipped 
up here. 

(3) The Wharf of the Boston Fruit Company and ita vicinity furnished . 
8colo|iendra-like centipedes and small millipedes, lizard e^gs and snail 
eggs. There were also taken an Aurelia?, very abundant: marine gas- 
teropoda and tabella-like polychstK. 

(4) Along the beach o! East Harbor, near Weat Town River chitons and 
a lamellibranch were common, as also a brown Hippa. Qelasimus occurred, 
bnl not common. 

(6) In the shallow water on the East side of East Harbor were fonnd : 
OaUnlerota, a tubularian h^droid and Aiptaaia annulata. JVrftro, a brown 
sponge, Vrrma. two tubicolous Polycbrtee. Echinodinnala, Toiopneustea 
varieagatus, Cidaris TribnloidesT and, not common, MQIIeria, Synspta 
lappa?. Mellita seiforia, Pentaceros reticulalus and an Asteroid. MoUunra, t, 
I amelli branch. Crtulacea, Caliippa marmorala, quite often seen. Trtnieata, 
a componnd asddian, not common. 

(G) On the shallows of the Korth-East end of East Harbor were found : 
Porifa'a, purple,green, and brown spnngee. OEfmfcrato, tubularian hrdroida 
not common, Aiptaua annulata. Verma, a nemerlesn, a turbellarian and 
two polychstK. Ee^Uodfnnaia, a apalangoid, lare, Synapia lappa?, two 
ophiuroids, not common, Diadema setosum, Echinometra subangularia, 
Toiopneustes varieagatna, not common, Hipponoe eeculenta, Cidaru tri- 
buloidex and two or three clypeasteroida. MoUuMa, a chiton, aplyda, a 
lamellibranch and some gasteropods. ISmimla, a componnd asddian. 

(7) The channel and slmres between Polly Point and Wood laland 
proved good collecting grounds: Por^rra, white and yellow spongee. 
Occtmlerala, Pbysalia?, Condylactb pa^siSorB, Aiplasia aunalata, AuJac- 
(inia Btyloides, Actinoides pallida, Kicordea florida, Discoeoma anemone, 
Palylhoa sp., Zoantbus, Meandrina ep., Poriles sp., Aatrea, aeveral species, 
Hhipidigorgia, with commensul opisthobranchs, Millipora, Alcyouaria and 
aredStylssieroid. F«n»8,aSipuncoloidand twoPolych»t». BeMwdermcUo, 
Diadema setosum, Hip|H>noc esculenta. Cidaris tribuloidee, not common, 
Echinotoetra aubangularis, two spatangoids, not common, five ophiurids, 
Synapta lappa, Chiridola lotifera, Holothnria and an asteroid, not common. 
3/oUti«ca, aeveral spedesof Chiton, Fisaurellasp 7, two nudibranchs, Aplysia, 
and an octopus, rare. Onutaeta, Grapsus and aeveral other crabs, Hippa, 
the white spedes, Gonodaciylus ap. 7, Alpbeus sp.7, small red decapod 
with cb»la on the third pair of periopods. 

(8) The shore " awash," E^ast of Folly Point Is a sandy shore with large 
palcbes of Posidonia and other plants and Ihe water is sometimes muddy. 
It yielded only: Ccdentaitla, Discoeoma anemone, D. sp. n?, Aiptasta anno- 
lata, rare, Phellia ap., Bunodei granulatus, Asteractis sp. n.? rare, Ac- 
tinophortu cleans, not common. Eehinodemala, Chiridola, Echinometra 
Bubuignlaria, not common, an Ophiarid, Hippono^ e^cnlent». Pcrmei, 
SabellariaT and sipunculoids ; MoUnsca, octopus; Pi'scs, Uutaena sp. and 
conger eel. 

(9) The Sand Bank and shallows. Southwest of Navy laland: Bm/tra, 
purple, green and red sponges. CodetUrrala, Aiptasia annulata and another sea 
anemone, Condylactb passiflora, a brownish yellow, horny hydroid, corals, 
DiscDsomasp.n.? AeAin(Kfermala,ablackspeciesof Holothuria?, MulleriaT, 
not common, Synapta lappa? not common, Cidaris Iribnloidee?, Hipponoe 
eeculenta, Dot common, Ophioooma aethiops? a second species of Holo- 
thuria, Brinus. Pcrmci, a plalode parasitic in Holothuria. MtMmea, 
Aplysia, not common, three apeciee of conch". Pinna and boat-abelb. 
Tmitata, a Botryllus. 

(10) Collected on the Coral Reef West of Navy Island: OriaHtrota, 
abundant corals, alcyonaria not very common, Stylaster?, Millepora, 
an anemi>ne and the jelly-fish, Cassiopea. Echiyuidrrmata, Diadema selo- 
eum. Echinometra subangularia, Hipponoe esculenia, not common, Cidaru 
iribiiloides, Synapta lappa and two forms of Ophiurids. Cnuiaeta, a small 
Alpbeus? in ihe rock, a Libinia-Uke crab, and rock boring barnaclee. 
TrloMti, tmall, bright-colored fish, more numerous and of more kinds than 
on the reefs off EingBtiin Harbor; one with pur of fins apparently trans- 
formed into creeping and attaching organs. I^trnics, incrustatioiw of shell- 
building Annelida, several Sabellalike and other polychs^K. 
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tin and amiiller, "woolly" form, th&t in 
tieK fi»arelta ands pinna shell, one at the forms of coDch and of octopus. 

(II) "Bloe Hole," a locality oulaide the llmils of the accompanying 
bketch, proTed b very faTorable ralleclin;; region. Puri/era, the yellow 
Sponge. Orltnlrrata, corals not very abundant. /ieliiHixi<rmi, Diadema 
■eton]in,CidarUlribuloide8, Et:hinoti]eIniHuhangulariB,Hi[iponoL' eaculenla, 
Synapta lappa, and fotjr species of Opliiuriana. , Vcmiai, several rpecimena 
, of a sipUDcnloid and two polychietiG. MoUaua, conchs, not common, chiton, 
tmall prosobranchs, a clam re-embling Tenu-<, land snails nnd eggs of slugs, 
a small speci»iof Aplyi-ia. OruKlaan. hermit crabs, very common, t^teno|iiiB, 
Iiispidue. Trachiata, Phrynus, C'enlmrus insulsns, with young, Peripalns, 
one spedmen im (he hill. Pitcri, " tobncco-S~h," 

{]'i) Sarface collrcting in the open. Northwest of Navy Island ; OaciJia- 
toriaaa, Trichodeemium erythrseum, very abundant. Ptulntoa, a compound 
Badiolariun. QyJei\Uralii, Charybdea ip. ? several Hydromedtwe ep.'t , at 
least three kinds of f^iphonophores, two forms of Planula lu-vs, Ephytv, 
one small uaemoiie. Vermer, a few large Tomaria, four or five kinds of 
email PolychiclK, Kaifitia Socdda, very abundant, H. lenuin and S. hiiipida, 
not common, Tn-chophcres, nnt common, a few Plnnnrians. MoUvtea, 
Heteropods and I'Leropods, shelled Gastropod veliger, not common. 
Onuiafta, transparent Isopod ? , I'liyllosome larva of Palinuris, not 
common, Copopods, very lar^e Lucifer, not common, small shrimp. Erich- 
thos larvFC, Zoces. I'stracods, Megalops, not frequent, " woolly larva" (zocea?) 
ninica(a,Sa!paand Do II ol urn, not common, V'e/fnulE/.tii-beggH, not common, 
email pipe fisli, sdi:iI1 rihl>on-like transparent form, l.eptocepbatus. 

(13) Along North shore of Navy Island the following Echlnodermata 
were found: Diudema selo^um, tuo Spaiarigoid forms, one not common, 
fivespecieeof Ophiurid, Ilnlothuria Kp.?, two Asteroids. (Jhiridoin roiifera. 

(14) In the Old thurch Yard were taken : OuafdMa, Isopods, 'IVachntla, 
scorpions, not common, tliree kinds of Myriapods, cockroaches. Molttuea, 
land snails and large yellow slugs, not common, Vertnre, Oligochcet^ 
RtplUia, liiards. 

(15) Richmond Hill and freahj-tream to the East: .^W/wcu, Gaaleropods 
and large yellow slugs, not ra>iiimon, Cmaliiua, shrimps and fresh-water 
crabs Trnchaiia, large black and small Cbilognatha, a large, rare beetle. 
Amphibiti, small tree-frogs. HtptUia, liiuird eggs. 

(16) A ravine on the tlog Estate above the Heservoir; not shown on 
the map: Vertna, a dark blue Oligochfete, Mnllruea, slugs and three kinds 
of land snails. Crutlaeta, hermit cniba. Tracliiaia, scorpions and pseudo- 
scorpions, several kinds of myriapods, phrynus, ^'pidcrs, several species of 
ants and of beetles. Amphibia, tree frogs and large load, Rrpiilia, a eusll 
snake with reddish belly. 

(IT) Along the West I'hore of Navy Island: Qilenlerala, Rhodactis 
Sancti Thomie, Iticordea florida, with orange-IJpped tentacles, Discosoma 
anemone, Isiiuriis sp. Kchxiinltrmatn, Clypeaster sp. not common. Vermel, 
eggs in pear-shaped, pedunculated masses, a long, slender polychaetous 
annelid in mud, C'nuiaeeii, Ktenopus hiispidua, libinia-like crab, Alpheus? 

(18) At Williamsfield (beyond tbelimilKof the map) were found Aiptasia 
snnulala?, numerous worm castings, a large black lectibranch, oysters and 
mussels on mangrove routs, and a blue-clawed crab like Callineclea. 

(19) In the fresh brook biick of the Boston Fruit Company's Wharf were 
foand small and large shrimps, a grapsus like crab and small fish. Near 
by w^re taken hermit crabs, Phrynus, one pseudoscorpion and ni bunches 
of slug's eggs, 

II. 

The recorded distribution of the various forms mentioned is given below 
with numbers to indicate Ihe above localities. 
Protozoa: compound Kodioiarian 12. 

Porifera: piirple,greensnd red8ponge8l,9; brown sponge 1,5, 6; black 
sponge 1 ; white sponge 1, 7 ; yellow sponge 1, 7, II. Coilenterata : a tubu- 
laiian hydroid 5, 6; Condylactis passifiora 9, 7 ; Aiptasia annulala 1, 5, fi, 
7, 8, 9, IS; Discoeoma anemone 1, 7, H, 9, ID, 17; Sipbonophores 13; 
Aarelia?2,3; Charybdea XayiuacanaS, 12; AnlhomedusK 12, 2; PhysnllM 
7} Alcyonaria 7, 10; brownish -ye How, homy hydroid 6; i'assiopea 10; 
FUouIk 12, and Epbync 12; Lebrunen negleela and Phyrnanlhna crucifer 
1,10; Aipla!>ialiicldal. A. lagiiesS; (iemmariasp. I ; Milleporaalcicornis 
1,7, 10; Stylaaler? 1, 7, 10; Khodactis Sancti Thomie 10, 17; Ricoidea 
Borida T, 10, 17 ; laaurus 1,17; I'hellia I, 8 and almost nil shores; Aulac- 
tiniastyloide*', 8; Actinoides pallida?, 8 and almost all shores; Palythoa 



7, 10; Zoanlhos 7, 10; Meandrina, Poritrs, Aslraa, Bhipidigorgia, 7; 
Asteractis sp. n.? S and common along shores ; Actinophoma elegans, only 
one spedroen seen S ; Bunodes granulatus 8 ; Discosoma helianlbos 8, ; 
Lebrunea coralligius 1, 10; Uunodeopsis sp. a, 9. 

Echinodermata : Synaptalappa? 1, -^i 6, 7, S, 10, U ; S.sp.Tl; Mulleria7 
1, 5, 9; Hiichopus 1 ; Toxopneustes varieagalus 5, 6 ; Lldaris lribuloide«? I, 

6, e, 7, 9, 10, U ; Echinometra subangtilarU I, 6, 7, 8, 10, 11 ; Diadema 
seiosum I, S, 7, 10, II, ID; Hipponoe c«culenta 1. 6. 7, 8, 9. 10, II ; Hoki- 
thui'ia, two large forma 9, small purplish and yellowish brown 1, 7, white and 
yellow 7, grevisb with some reddish 7, 17 ; Asteroids, small with roundish 
disk 1,7, 17, a reddish form 1, 17, flat, small, dark green G, arched, medium- 
sized green and brownish 1 ; Ophiurids, large with coarse spines, brick ni 
1, 6, 7, 10, Ophlocoma aethiops 1, 6, 7, 8, 9, 10, 13, small, black and whits 
arms I, 7, 13, niedium sized, no spines 1, 7, 13, medinm-uxed, apines, snali} 
arms 1,7,9, 13; Echinoneus 1,6,7, 13; Chiridota 1,8,7, 13; Brissus B; 
small greyish-brown, third Spatangoid 1,7, 13; Clypeastroid 13; Clypeaser 
I, 17; Mellila aexforia? 5; Pentaceros tctleulatus 5; Linckia, 1, 13. 

Vermes: Ptanarian 12; Turbellarian 1,6; flat worm parasitic in Hols- 
tbiLria9; Tomaria and large bal-shaped toroaria 12; Nemerteans, slit;. 
blue, six inches long 6, nearly white, three inches long 1, numuvai 
castings II, 18; Sipunculoids 8, 11 ; Bagilta Saccida, S. tenuis; S. hispiilt 
12; OligochKt* 14, 16; Polyohetre 1, 3, 5, 6, 7, 8, 10, 11, 12. 17, 18, 

Clymenelia-like egg capsules 1, 17; two forms of Trochopbores 12. 

MoDusca : Pinna 9, 10 ; three species of large concha 9, one of these ihi 
at 5, 11 ; Octopus, a large, light-coloured form 7, 10, a small dark form 1,8;- I 
Boat-shell 5, 9 ; tamellibrancb with long siphons 4, 6 ; Gasteropods 3, 1% IS; 
Land snails 11, 14, IS, If); Slug? U, 14, 16, 16, 19; A plysia, a large ydlm 
atid black form 9, a small greenish :ind black form 1 , 6, 7, 11; Chiloa I, i, 

7, 10, 11, a smaller "woolly" form 10; Fissurella 1, 7, 10; Small pitn- 
branchs 1, 11 ; Neriu? 1; Oliva?, Venuslike form II, 17; QyMen IS; 
Mtissels IS; Large black tectibranch 18; three ntidibranch formji,twDi(l, 
and two at 7 ; Heteropod, Pteropod, shelled gasteropod veliger and pecnliir 
gasteropod-Iike form with retractile anterior r^ion 12. 

Crustacea: fresh water shrimp and crabs 15,19; rock -boring bamada 10; 
Alpheus? 10,17; long-legged crab 10; libinU-like crab 1,7, 17; Callinicla; 
18; (irapsus 1, 7; Gocodactylus 1, 7; Bed decapod with cbeic oo U 
periopods 1, 7; Phyllosome larva of Palinurus 12; Copepoda 12. 
crabs II, IS, 19; Hippa, whii« form 7, brown species 4; OelasimDi 1; 
Lucifer 12; Stenopus hispidus I, 11, 17; small shrimp 12; EriclitliN 
larva 12; decapod with yellow abdomen and white cepbalotboni J; 
Panularis Americanus 1, 10; Z«eas and megalopa 12; Ostiacodi 11; 
"woolly" larva 12; C'alappa marmorata 5, 

Tracheata: Peripalus II; Phrynus IS, 19; Paeudoscorpions 1^ U; 
Scorpions 11, 14, 16; Centipedes 3, BeeUw 15, 16. 

Tunicala: Appendicularia 2; Botryllus? 9; yeUowiah, componnlM^ 
dian 6; reddish compound ascidian 1. 

Pisces: small, brightly colored fish 10; Gsh^g8l2; "TobsoaU'U; 
Muraena 3; small pi|>e Gsh 12; ribbon-like fish 12. 

Amphibia: tree frogs 11, 15, 16 ; large load 16. 

Replilia: lizard eggs 3, 15; lizards 14; a small snake 16. 

in. 

From some notes on dredging and surface collecting we select thtMloni 
as indicative of what is to be ej:pected from such methods of m 
Port Antonio. 

July 28th, 4.16 a, m to sunrise, about 5.30. collecting irith loart' 
the mouth of the Harbor and oQ" Navy Island yielded: CopcpAlM 
numerous than in night lowing) ; uea, biue shrinips, phyllowoa IM' 
few large Lucifer with no eggs, numerous tran^arent laopoihT, TlM^ 
desmium, very abundant, a young anemone, one sort of SiphaMjilMi^W ■ 
Ephyne, two or three kinds of HydromedusR, coropoond BadidsM 
C'ampnnularian on piece of weed, two or three Salpa, one o 
Sagilu fijccida, very abundant, one or two B. hispida, two 
pods, two or three very large Tomariae, several Trocbophofo, ■ 
Charybdeas, (tsh eggs not very ci 

Two days later with ihe same off'«bore wind and IfM tugh nH*^ 
collecting at the same time and place was slmilu to the above bol laxitl 



n forms of interest. Towing wiUiiD the Hsrboi'(4r-L30^iii.J<HitUil 
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ilded Trichodesmium, Sagitta hispida and S. flaocida, zoeas, of 
na and of other crabs, fish eggs, ostracods, copepods, small shrimp, 
[jdromedoste, three small Charybdeas, Mysis, two small Erichthus, 
l&ryie. 

ig at the bottom with fine net August 11th, in East Harbor yielded : 
mphipods, black Isopods, small Copepods in great numbers and 
krge ones, several Sagitta tenuis, Trochophores, few Mysis, several 
nthomednse. Annelid larvee, Veligers, several Sagitta hispida, larva 
Eoa? 

^g in East Harbor in four or five fathoms yielded : several species 
I and shrimp, amphipods, sponge with Alpheus-like Crustacea, 
ian, Cbarybdea, living Astraeidae, ophiurid, Toxopneustes, Spa- 
Synapta, Gasteropods, Strombus, nudibranch eggs, Tellina, Venus? , 
Tapes?, Area, Cardium, Alcyonidium, Perophora, small red Chsto- 
lunder. 

^ng in Bryan's Bay yielded : sponges, Pennaria,Ophiurids, Hipponoe, 
?, Miilleria, Stycopus, Cidaris, Diadema setosum, Toxopneustes, 
kinds of Chetopods, Cerithium, Tapes?, Bulla, Venus, Strombus, 
1, Area, Tecti branch, Pecten, Pinna, small Gasteropods, small 
^ Cladooera, Dromidia and other crabs, Ascidians, pipe-fish. 



DEGREE OF DOCTOR OF PHILOSOPHY. 



denible interest having been manifested with respect to the age at 
'oung men take their degrees, the following statistics have been com- 
ith reference to the degree of Doctor of Philosophy. The figures 
B, published last Spring, are here reproduced for purposes of com- 

1899. 

degree of Doctor of Philosophy was conferred in 1899 upon forty- 

didates. 

ity-two had resided here but three years, the minimum period of 

sity residence required by the rules. Of these, seventeen had been 

DoUege four years or more, many of them having devoted at least 

ir to graduate work elsewhere; of the remaining five, four were 

Hopkins Bachelors of three years' standing, and one had had ezcep- 

tpportunities for advanced study during his college course. 

had resided here three years and a half; nine, four years; three, 

irs and a half; two, five years. One had s{>ent only two years and 

lere; three had been here only two years; one, only one year. All 

aat five had pursued graduate work elsewhere, and all but one had 

It of college four years or more. Of the whole number graduated, 

i been out of college fifteen years or more, and two others at least 

rs. 

average period of residence is 3.3 years. The average period since 

ion from college is 7.4 years. 

1898. 

legree was conferred in 1898 upon thirty -six candidates. 

teen had resided here but three years, and all of these had been oat 

ge four years or more, many of them having devoted at least one 

graduate work elsewhere. 

bad resided here three years and a half; six, four years ; three, five 

one, five years and a half; two, six years; one, seven years (Inter- 

y). Three had spent only two years here; but all of these had 

ne year or more to graduate study elsewhere, and only one had been 

ioUege less than four years. 

average period of residence for 1898 is 3.4. The average period 

rst graduation is 6.5 years. 

7 1, 1900. 



ohn H. Latan^*s lectures on The Diplomatic Relations between the 
States and Spanish America will be issued early in April by The 
lopkins Press. They will constitute the first volume of the Albert 
iiectures on Diplomatic History that have been sustained by Dr. 
Bhaw, of New York. 



THE TWENTY-FOURTH COMMEMORATION DAY. 

The annual commemoration day of the University was observed on 
Thursday, February 22, 1900. 

The public exercises were held in McCoy Hall at eleven o'clock. The 
trustees and faculty, accompanied by their guests and escorted by the stu- 
dents, entered the hall in procession. 

The prayer was offered by Rev. K B. Niver, of Baltimore. 

The Harvard Club of Maryland, by Professor W. S. Thayer, M. D., pre- 
sented to the President of the University a replica of the official chair of 
the President of Harvard University. The chair was accepted on behalf 
of this University by President Oilman. 

Professor Gildersleeve, on behalf of the Faculty of the University, read 
an address to President Oilman, congratulatory upon the twenty-fifth anni- 
versary of his entrance upon the office of President of the University. 

An address was then delivered by President Benjamin Ide Wheeler, of 
the University of California, on The Duties of the University toward the 
Commonwealth. 

The degree of Doctor of Philosofjhy was conferred upon Rev. Adolph 
Guttmacber (A. B., University of Cincinnati, 1887) of Baltimore, and John 
Charles Olsen (A. B., Knox College, 1890 and A. M., 1893) of Illinois. 

The degree of Bachelor of Arts was conferred upon the following candi- 
dates i Henry Bogue, of Baltimore, Lyttleton Morgan Chambers, of Balti- 
more, Albert Keidel, of Catonsville, Maurice Lazenby, of Baltimore, James 
Girvin Peters, of Baltimore. 

Music was rendered, during the exercises, by an orchestra of twenty 
musicians, under the direction of Mr. Edwin L. Turnbull, of the class of 
*93, and by the University Glee Club, with Mr. J. Girvin Peters as leader. 

The Alumni Association held its annual business meeting in McCoy 
Hall in the morning, and elected the following officers to serve for the 
ensuing year: President, Geo. Dobbin Penniman, A. B., '84; Secretary, 
Alfred Jenkins Shriver, A. B., '91 ; Treasurer, Henry Oliver Thompson, 
A. B., '87 ; Members of the Executive Committee, William J. A. Bliss, 
Ph. D., '94; William Henry Perkins, Jr., A. B., '84; Waldo Newcomer, 
A. B., '89 ; Redmond Conyngham Stewart, A. B., '92 ; Douglas Hamilton 
Thomas, Jr., A. B., '93; John H. King, A. B., '99. 

The Annual Alumni dinner was held at the Hotel Rennert in the even- 
ing. Addresses were made by President Oilman, President Wheeler, Hon. 
Thomas G. Hayes, Mayor of Baltimore, Mr. C. Morton Stewart and others. 



The Twenty-fourth Annual Re|K)rt of the President of the Johns Hop- 
kins University has just been issued. It contains 116 l»ages, octavo, and 
includes, in addition to the President's He()ort, Reports on the Instruction 
in the Chief Branches of Study, and other supplemental matter. 



Of the Memoirs from the Biological Laboratory, Volume IV is now com- 
pleted. The contents of the volume are as follows : 
The Cubomedusae. By Franklin Story C.onant, with eight folio plates. 
Synapta Vivipara. By H. L. Clark, with five folio plates. 
Yoldia Limatula. By Oilman A. Drew, with five folio plates. 
Physiology and Histology of the Cubomedusae, including Dr. F. S. 

Conant's Notes on the Physiology. By £. W. Berger, with three folio 

plates. 
Ophiura Brevispina. By Caswell Grave, with three folio plates. 



No. 4 of Volume XX, of the American Journal of Philology (to appear 
this month), will contain an index to Vols. XI to XX of that Journal. 
There has also just been issued a detailed index to Vol. XI to XX of the 
American Chemical Journal, prepared by Dr. J. Elliott Gilpin. 
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JOHNS HOPKINS UNIVERSITY STUDIES IN HISTORICAL 
-^ AND POLITICAL SCIENCE. 

HERBERT B. ADAMS, Editor. 



PROSPECTUS OF EIGHTEENTH SERIES, 1900. 

' The following Uniyereitj Studies in Historical and Political Science are 
announced for the year 1900 and will be publinhed at convenient intervals. 
The cost of subscription for the regular annual series, comprising about 
600 pages, with index, is $^.00. Single numbers at special prices. 

I-I v.— Studies in Statb Taxation, with Particui^ar 
Bbferbncb to thb Southern States. Edited bj J. H. 
Hollander. Paper, $1.00; cloth, $1.25. 

1. Taxation in Maryland. By T. S. Adams. 

2. Taxation in North Carolina, hy G. E. Barnett. 
8. Taxation in Kansas. By E. J. Benton. 

4. Taxation in Mississippi. By 0. H. Brough. 

5. Taxation in Georgia. By L. F. Schmeckebier 

The CoLONiAr Exbcutite Prior to the Restoration. 

By P. L. Kaye. 

History of Suffrage in Virginia. By J. A. C. Chandler. 
The Admission of Iowa into the Union. By J. A. James. 
Beginnings of Kbi^ioious Freedom in Virginia. By 

W. r. Thorn. 
liiFB OF Commissary James Bi^air. By D. E. Motley. 

Other papers will be announced from time to time. 



Annual Series of Studies in History 
and Politics, 1883-1899. 

Series I.— Liogai. Institutions. 479 pp. $4.00. 

Series II.— Institutions and Cconomigs. 629 pp. $4.00. 

Series I II.— M aryulnd, Virginia, and Washington. 595 

pp. $4.00. 

Series IV.— Municipai« Government and Land Tenure. 

600 pp. $3.50. 

Series V.— Munigifal Government, History and Poi«i- 

tigs. 559 pp. $3.50. 

Series VI.— The History of Co-operation in the United 
States. 540 pp. $3.50. 

Series VII.— Social Science, Municipai. and Federal 
Government. 628 pp. $3.50. 

Series VIII.— History, Politics, and Education. 625 pp. 

$3.50. 

Series IX.— Education, Politics, and Social Science. 

640 pp. $3.50. 

Series X»— Church and State, Columbus and Abibrica. 

630 pp. $3.50. 

Series XI.— Labor, Slavery, and Self-Government. 574 

pp. $3.50. 

Series XII.— Institutional and ISconomic History. 626 

pp. $3.50. 

Series XUL— South Carolina, Maryiand, and Vir- 
ginia. 606 pp. $3.50. 

Series XIV.— Baltimore. Slavery and Constitutional 
History. 588 pp. $3.50. 

Series XV.— American Economic History. 618 pp. $3.50. 

Series XVI.— Anglo-American Relations and South- 
ern History. 624 pp. $3.50. 

Series XVII.— Economic History : Maryland and the 
South. 600 pp. $3.50. 



Extra Volumes of Studies in Historical ; 

Political Science. 

Philadelphia, 1681-1887. Bj Edward P. Allinbon, A. ^ 
Boies Psnbosr, A. B. 444 pages. 8vo. Cloth. $8.00. 

Baltimore and the Nineteenth of Aprii^ 1861. 

Ukoroe William Bkown, Chief Judge of (he Supreme Bee 
Baltimore, and Mayor of the City in 1861. 176 pages. 8vo. Qotl 

liOCAL CONSTITirriONAL HiSTORY OF THE UnTTED StJ 

By Geokge E. Howard, Ph. D. V^ohiine 1.— Development c 
Township, Hundred nod 8hire. 542 pages. 8yo. Cloth. $3.00. 
ume II. — In preparation. 

The Negro in Maryland. By Jeffrey B. Brackkit, I 

270 pages. 8vo. Cloth. $2.00. 

The Supreme Court of thb United States. By V 

WiLLouGHBY, Ph. D. 124 pages. 8vo. Cloth. $1.25. 

The Intercourse between the U. S. and Japan. 

Inazo (Ota) Nitobe, Ph. D. 198 pages. 8vo. Cloth. $1.26. 

Spanish Institutions of the Southwest. By Fraw 

Blackmar, Ph. D. 380 pages. 870. Cloth. $2.00. 

An Introduction to the Study of the GoNsnnnr 

By Morris M. Cohn. 250 pages. 8vo. Cloth. $1.50. 

The Old English Manor. By C. M. Ahdbewbw Ph. D. 280 1 
8vo. Cloth. $1.50. 

AioERicA : Its Geographical History, 1492-1802. 

Walter B. Scaife, Ph.D. 176 pages. 8vo. Cloth. $1.60. 

Florentine Life during the Renaissance. By Wa: 

B. Scaife, Ph. D. 256 |mges. 8vo. Lloth. $1.50. 

The Southern Quakers and Slavery. By Stephe 
Weekj^ Ph. D. 414 pages. 8vo. Cloth. $2.00. 

Contemporary American Opinion of thb Fbbv€hB 
OLUTION. By C. D. Hazen, Ph. D. 325 pages. 870. doCk 

Industrial Experiments in the British GoLONm 
North Abibrica. By Elxanob L. LoRa 164 ptcn. 
Cloth. $1.25. ^ 

State Aid to Higher Education: A Series of AddiwMat 
Johns Hopkins University. 100 pages. 8vo. Cloth. $1.00l 

Financial History of Baltimore. By J. H. Hollaii 

Ph.D. 400paKe8. 8vo. Cloth. $2.00. 

This work is probably the first ezhaustiTe study of the flnanda] hlstfltyf 
American city. The author traces in detail the doTelopment of mnniciiMleiM 
ture, revenue, indebtedness and financial administration ihxoaSwTm 
periods of pre-corporate and corporate history. It has bemi Ibund dsrinb 
make use slmost exclusively of original soaroes,and to wnirfiasiae the lain 
of administratlTe change upon fiscal growth. The nanmuVe nroptr is in 
mented by critical comment and oonstructiTe suggestion. ^^"^f^ 

Cuba and iNTERNATMiyLi. Relations. By J. M. Gallah. 

503 pages. 8vo. Cloth IS.OO. 

This is a historical studT in American diplomacy and international rdartmi 
connected with Spain and her former colonies around the Qolf of Mexioou b 1 
of recent CTents, and of problems now pressing for Motion, the bsok b 1 
important and timely. Much of it has a direct DMuing upon prasnt eiatti 
in the West Indies, and eren in the Philippines. The nuniv of uw tnMwtM 
to an extensiye consideration of the American policy of terzitozial afflff&M 

The extra Tolumes are sold at reduced rates to regular subsmbenloi 

Studies. 

The set of i^venteen (regular) series is now offered, Qnifonnlj bond 
cloth, for library use, for $51.00, and including subscriptioo to tbacBm 
(eighteenth) series, for $54.00. 
The seventeen series, with seventeen extra yolumea, will be told forfZl* 
All business communications should be addressed to 

THE JOHNS HOPKINS PRESS, Baiaimou^ Martuhi 
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ENUMERATION OF CLASSES, SECOND HALF-YEAR, 1899-1900. 



■latlieinatiaHu (&3 students). 

ClasMB meet in the Physical Laboratory, except as otherwise stated. 

Tmrt/ial Ditferential Equations of the second orflrr: (Ad- 
wmeed Oomne) : Professor Craiq. Thursday and Friday, 8 a. m., Room 
26. (6). 

Ooble, A. B. Jamei, O. O. Mclnnes, C. R. lUbiooritch, I. F. 

Bteniuurt, L. P. Kraas, C A. 

Iheory of StirfaetH : Professor Craio. Wednesday and Thursday, 9 
a. m., Room 26. (5). 

OqUa, a. & Jamei, G. O. Mclnnes, C. B. RabinoTltch, L E. 

BMnhart, L. P. 

JEUmHann'B Surfaces: Professor Ckaiq. Monday and Tuesday, 8 
a. m.| Room 26. (6). 
Obble, A. R Jain«B, Q. O. Mclnnes, C R. RabinoTitch, I. E. 

Steahart, L. P. 

Am!i09%0Tphie Functions : Professor Craiq. Monday and Tues- 
daj, 9 a. m., Room 26. (5). 
Obble, A. B. James, G. O. Mclnnes, a R. RabinoTitoh, I. E. 

Steahart, L. P. 

Id^s Theory of Transforn%ation Groups: Dr. Cohen. 
Wednesday, It) a. m., Friday, 9 a m.. Room 26. (4). 
OsMa, A. B. Eisenhait, L. P. Mclnnes, C. R. Rabinovltcb, I. E. 

Bicker Fiane Curves : Dr Cohen. Tuesday and Thursday, 4.3U 
pu nu. Room 26. (4). 
Oobia, A. R Eiaenhart, L. P. Mclnnes, C. R. Weglein, D. E. 

Theo ry of Fiinetions: Dr Cohen. Monday and Tuesday, II 
a. m-y Room 26. (7). 

Okbla,A.R Kent, N. A. Loving, R. E. Smith, A. W. 

ItaBt J* ^ Kraus, C. A. Meyer, J. F. 

Mmih emaH eal Hctmnary: Dr. Cohen. Friday, 4 p. m., Room 
». (4). 
OMa, A. R Eiaenhart, L. P. 

I ^er m M ai Equations: Dr. 

i.m., Room27. (11). 

IwMsr, H. Han, J. G. 

CbavtffW, H. A. Hyde, E. P. 

Sli«ll, A. W. Kerr, R. a 

^hfi^feeUve Geometry ; Soiid AwUytic Geometry : ( Maj<»r 
Cbmm): Pxofewv Hitlburt. Daily, except Monday, 9 a. m., Room 
U. (12). 

Ikvtoo. A. W. HUI, H. D. Middlekauff, G. W. Pleroe, E. D. 

Oimnt, H. A. Hon, J. Q. Moore, J. H. Warner, H. M. 

<>MiB,F. H. Liddell,D. M. Mone, R. B. Wolf, M. W. 

^naiytie €hometry; Catcuius: (Minor Chitru): Professor HuL- 
SuiT. Monday, 9 a. m., Tuesday, 10 a. m.. Wednesday, 11 a. ni., 
Tlmnday, 12 m.. Room 26. ( 15). 

lMViCt,J. T. OUIesple, H. C. Kiess, H.A. Reynolda^W. F. 

Imtb, J. R C. Hooe, J. F. D. King, J. H. 

^MflMLj.M. Hatsbnr, L.& 

l4aod,J.T. Kenne7,W.C. 

hiyomameiryf Etementaru Anatytic Geometry: Dr. 
Qnmi. MoDoay, 9 a. m., Tuesday, 10 a. ro., Wednesday, 11a. m., 
Ihvftday, 12 m., Room 7, McCoy Hall. (10). 

a. X. P. Hoflknan, R a Reider, C Sneeringer. W. J. 

, t. J. a Keller, J. F. Smith, 8. 

J/G Uw, H. R 



Mclnnes, C. R. Weglein, D. E. 

Cohen. Tuesday and Friday, 8 

Middlekauff, G. W. Routh, J. E. 
Moore, J. H. Smith, A. W. 

Pierce, E. D. 



Koppeiman, W. H. 
LisMrger, 8. J. 



Sisoo, G. E. 
Watkins, R H. 




White 



Inger, ^ 

, Li. J. 



Physios. (73 Students). 

Classes meet in the Physical Laboratory. 

Physical Optics: Professor Rowland. Daily, except Wednesday, 
10 a m.; Dr. Dor9EY. Wednesday, 9am, Hoom 24. (13). 



Ewell, A. W. 
Gilbert, N. E. 
Huff, W. B. 
Kent, N. a. 



Kraus, C. A. 
Loring. R E. 
Meyer, J. F. 



Parsons, L. A. 
Pender, U. 
Potto, L. M. 



Reese, H. M. 
Sohenck, a C 
Smith, A. W. 



Physical Seminary: Professor Ames. Monday, 4 p. m.. Room 
23. (18). 



Barrett, J. T. 
Ewell, A. W. 
Gilbert, N. E. 
Huff, W. B. 
Kent, N. A. 



Kraus, C. A. 
Loving, R E. 
Meyer, J. F. 
Middlekauff, G. W. 
Moore, J. H. 



Parsons, L. A. 
Pender, H. 
Pierce, E. D. 
Potto, L. M. 



Reese, H. M. 
Schenck, G. C 
Smith, A. W. 
Whitehead, R F. 



t/oumol Meeting: Professors Rowland and Ames. Wednesday, 
11 a. m.. Room 28. (22). 



Bliss, w. J. A. 
Dorsey, N. E. 
EwoU, A. W. 
GUbert,N. E. 
Huff, W. B. 
Jewell, L. E. 



Jones, H. C 
Kent, N. A. 
Kraus, C. A. 
LoTing, R R 
Meyer, J. F. 
Middlekauff, G. W. 



Moore, J. H. 
Parsons, L. A. 
Pender, H. 
Pierce, E. D. 
Potto, L. M. 



Reese, H. M. 
Schenck, C C 
Smith, A. W. 
Whitehead, J. R 
Whitehead, RF. 



Hydrodynamics: Professor Ameb. Thursday and Friday, 11 a« m. 
Room 24. (17). 

Routh. J. R 
. Schenck. G. C 
Smith, A. W. 
Whitehead, RF. 



Ewell, A. W. 
Gilbert N. E. 
Huff, W. B. 
Kent, N. A. 
Kraus, C A. 



Loving, R R 
Meyer. J. F. 
Middlekauff, G.W. 
Moore, J. H. 



Parsons, L. A. 
Pender, H. 
Potto, L. M. 
Reese, H. M. 



General Physics: {Major Omrte): Professor Ames. Daily, except 
Thnnday, 12 m.. Room 18. (13). 



Baetjer, H. 
Barrett, J. T. 
Converse, H. A. 
Foster, F. 



Hill, H. D. 
Hun, J. G. 
Hyde, R P. 



Kerr, R. C. 
Middlekauff. G. W. 
Moore, J. H. 



Pierce, R D. 
Rablnovltch, I. R 
Smith, W. L. 



General Physics: {Minor Course): Professor Ames. Daily, except 
Tne«day, 10 a. m.. Room 18. (42). 



BarreU, J. T. 
Beasley, R B. 
Beeuwkes, H. 
Bemheim, E. P. 
Bird, R .M. 
Bruton, A. W. 
Buttner, W. J. 
Bye, M. 
Caldwell, B. P. 
Campbell, J. G. 
Converse, H. A. 



Cronin, T. H. 
Dapprlch, F. R 
Haxen, H. H. 
Hoflhian J¥. R 
Hoge, J. F. D. 
Knapp, A. M. 
Lisberger, S. J. 
Love, J. M. 
Macht, D. I. 
McGlone, B. 
Middlekauff, G. W. 



Moore, R. E. 
Morse, R R 
Murphy, L. C. 
Pels, I. R 
Pinkerton. T. C. 
Putto, R S. 
Robertson, C R 
Schulto, a H. 
Shippen, L. P. 
Siemens, J. A. 



Sneeringer, W. J. 
Stein, J. 8. 
Stone, H. B. 
Strouae, S. 
Warner, H. M. 
Watkins, R H. 
Wolf, M. W. 
Wolman,S. 
Wroth, P. 
Yamaguohl,K. 



Applied Electricity: Mr. Whitehead. Thursday and FVidmy, 
12 m.. Room 24. (7). 

Beeie,H.M. 



Ewell, A. W. 
Kent, N. A. 



Meyer, J. F. 
Parsons, Lb A. 



Pender, H. 
Potto, L.M. 
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BOWXAVIV 

9 s. B. to 5 p. m. 

Mmr, J. F. 
Xiid]ekaa«;G.W. 
Miller, H.C 

JmMR« ^» H« 

lfooff^B.E. 

JtovWy BL BL 
Marphy, L. C 

PSfMNW. Lb ilL 

P«lf,LR. 
Pcoder, H. 
Flcfce, E« D. 
Pfnlccrtofi, T. C 
PMtii,L.lL 
Polls, B. 8. 
BaMnoTilch, I. E. 
Bmw,H.1L 
Bobertaon, C B. 



, Dr. 
(70). 
Boalh,J.E. 
SefaeDek,CC 
8eluiHx,C H. 
Shippen, L. P. 
Stemoor, J. A. 
Smilh. A. W. 
SiMeruifler, W. J. 
Stein, J. & 
SloiM, BL B. 
8li«aM,8. 
Verplanck, De Ii, 
Warner, H.M. . 
Watkina, B. H. 
WbJtebead,B.F. 
Wolf, M. W. 
Wolniaii.8. 
Wroth, P. 



Ghamistry. (ii6 studeou). 

Clfw meet io the Cbemicsl LAboratorj, exoe|H as otherwiM stated. 

Orffanie ChetnUtry : (For OraduaU StudenU) : Professor Rbmsen. 
Dailj, except Mondaj, 9 a. m. (30). 



Baek,G. C. 
Bird. B. M. 
Black. U. V. 
Btanobard, W. M. 
Caldwall. B. P. 
Oantar, H. 
Carter, J. D. 
vaae, w. a. 



raapari, C. E. 
Chambera, V. J. 
ChambliM. H. 
aark, F. E. 
Dooglaa. J. IL 
Flinn, F. B. 
Fraaer, J. C. W. 
Garner, W. W. 



Hancock, F. A. 
HarrU, C. D. 
Horn, D. W. 
Hamphrers, B. E. 
King, & H. 
Lindny, C. F. 
01aen,J.a 



Patterson, A.M. 
Bobertaon, a B. 
BuawII, G. W. 
Scfaulta. C. H. 
Simmons, W. W. 
Tarean, R. de M. 
Yamaguchi, K. 



JTaumai Meeting : Profeasor Rembek. Mondaj, 9 a. m. (31 ). 
instructors in Chemistry and the following students : 



The 



Beck, G. C. 
Bird. R. M. 
Blaok, H. V. 
Blanchard. W. M. 
Caldwell. B. P. 
Canter, H. 
Carter, J. D. 
OMe,W.A. 



Caapari, aE. 
Cluunbera, V. J. 
Chamblias, H. 
Clark, F. E. 
Dooglas, J. M. 
FUnn, F. B. 
Fraaer,J.C. W. 
Gamer, W. W. 



Hancock, F. A. 
Harris, d D. 
Horn, D. W. 
Hampbreys, R. E. 
King, 8. H. 
Kraus, C. A. 
Lindsay, C F. 



Patterson, A. M. 
Robertson, C. B. 
Bossell, G. W. 
Scfaalts, C. H. 
Simmons, W. W. 
Tsveaa, K. de M. 
Yamagudii, K. 



Olsen, J. C 

PhyBieal Chemiefry: Dr. H. C. Jones. Monday, Tuesday, Wed- 
nesday, 12 m. (10). 

Caldwell, B. P. Fraaer. J. a Lindsay, C F. Smith, A. W. 

Chambers, V. J. Hall, £. S. Olsen, J. C. Yamaguchi, K. 

Clark, F. E. King, 8. H. 

InargtMnie (Jhefnistry: (Major Coune): Professor Morse. Daily, 
except Monday, 9 a. ra. (28). 



Abererombie, R. T. Hatch, E. C 



Brooks, C. E. 
Brown. J. B. C 
Bye, M. 

Constantino, C. W. 
Dapprioh, F. B. 
HaU,E.8. 



James. W. McC. 
Laopoid, E. J. 
LoTO, J. M. 
Mackall, L. U 
Mower, F. D. 
Neal, W. D. 



Porter, G. F. 
Behbeinger, G. E. 
Rehberger, J. M. 
Riggins, J. A. 
Schaun, P. E. 
Shipley, 8. D. 
Shippen, L«. P. 



Shrere, O. F. 
Straus, H. P. 
Struth. O. A. 
SwindeU, W. B. 
Washington, F. J. 
West, A. P. 
WhitehiU, I. EL 



Qeneral Chmnistry: (Minor Oouru): Professor Rbkouf and Dr. 
GiLPiK. Daily, except Monday, 9 a. m., Hopkins Hall. (51 ). 



Barrett, J. T. 
Beaaler, E. B. 
Beaawkes, H. 
Bemhelm, B. M. 
Bemheim, E. P. 
Bird, A. R. 
Beyer, N. 
Brown, E. B. 
Bottner. W. J. 
Byrne, H. 8. 
Campbell^. G. 
Qarfc, C. T. 
Crane, B. T. 



Fiahaoh, L. G. 
Gillespie, H.C. 
Haxen. H. H. 
HUL E. C. 
Hoffban, W. E. 
Hose, J. F. D. 
Hollander, L. M. 
Hutsler.L. a 
Keller, J. F. 
Kenney, W. C. 
King. i. H. 
Koppelman.W. H. 
Lindheim, N. R. 



Macht, D. L 
McGlone. B. 
Moore, R. E. 
Murphy, L. C. 
Pels, I. k 
Pinkerton, T. C. 
Powers, H. W. 8. 
PutU, B. S. 
Remsen, C. M. 
Reynolds, W. F. 
Sarler, J. A. 
Scnermerhom,A.V. R. 
Sisco, G. E. 



Siemens, J. A. 
Snarely.G. E. 
Stone, H. B. 
Strouse, S. 
Turn bull, B. 
Tyler, J. E. 
Vlckers, H. W. 
Watkins, R. H. 
Whitehead, R. F. 
Whitman, H. 8. 
Wolman, S. 
Wroth, P. 



iMbartUary Work: Profefisor Remsen, Professor Morse, Professor 
RsNOUF, Dr. Gilpin, Dr. H. C. Jones, and Assistants. Daily, 9 a. m. 
to 6 p.m. (114). 



Abererombie, R. T. 
Barrett, J. T. 
Beaaley, E. B. 
Book, Q. a 
Beaawkes, H. 
Bemheim, B. M. 
Bemheim, E. P. 
Bird, A. R. 
Bird. B. M. 
Black. H. V. 
Blanchard, W. BL 
Beyer, N. 
Brooks, a E. 
Brown, E. B. 
Brown, J. R. C. 
Battner, W. J. 
Bye, M. 
Krme, H. 8. 
Caldwell, B. P. 
Campbell. J. G. 
Canter, H. 
Carter. J. D. 
0Me,W. A. 
Ctspari, a E. 
Chambers, V. J. 
Cbambliss.H. 
Clark, a T. 
Clark, F. E. 
Oonatontine,C.W. 



Crane, R. T. 
Dapprich, F. R. 
Douglas, J. M. 
Eager, J. H. 
Edmunds, a K. 
Fishach, L. G. 
Flinn, F. B 
Fraaer, J. C. W. 
Garner, W. W. 
GUlespie.H. C. 
Hall, E. 8. 
Hancock, F. A. 
Harris, C. D. 
HHtoh, E. C. 
Hasen, H. H. 
HilK E. C. 
Hoftnan, W. E. 
Hoffe,J. F.D. 
Hollander, L. M. 
Horn, D. W. 
Humphreys, R. E. 
HuUler, L. 8. 
James, W. McC. 
Keller, J. F. 
Kenney, W. C. 
King, J. H. 
King, 8. H. 
Kir^.F.J. 
Koppeiman,W. H. 



Leopold, E. J. 
Lindheim, N.R. 
Lindsay, C. F. 
Lore, J. M. 
Macht, D. L 
Mackall, L. L. 
McGlone, B. 
Moore, R. E. 
Mower, F. D. 
Murphy, L. C 
Neaf, W. D. 
Olsen, J. C. 
Patterson, A. M. 
Pels, I. R. 
Pinkerton, T. C. 
Porter, G. F. 
Powers, H. W. 8. 
Putto, B. 8. 
Rehberger, G. E. 
Rehberger. J. M. 
Remsco. C. M. 
Reynolds, W. F. 
Riffgins, J. A. 
Robertson, C. B. 
Russell, G. W. 
Sarler, J. A. 
Schaun, P. E. 



HchuIU. C. H. 
Shipley, 8. D. 
Shippen, L. P. 
Shrere, O. F. 
Simmons J(V. W. 
Sisco, G. E. 
Slemons, J. A. 
Smith, A. W. 
Snarely, G. K 
Spencer, L. C. 
>stone, H. B. 
Straus, H. P. 
Strouse, 8. 
Struth, 0. A. 
Swindell, W. B. 
Tareau, R. de M. 
Tumbull, B. 
Tyler, J. E. 
vlckers, H. W. 
Washington, F. J. 
Watkins, R. H. 
West, A. P. 
Whitehead, R. F. 
Whitehill, I. E. 
Whitman, H. 8. 
Wolman, 8. 
Wroth, P. 



8chermerhom,A.V. R. Yamaguchi, K. 



GeolOCjr. (SSStodeDts). 

CIssiw meet in the Geological Laboratory. 
Hieiarieal €^eoiogg: Professor Clark. Tuesday and Wednesday, 
9 a. m. (8). 

Booaleel, J. A. Martin, G. C RIdiardson, G. & Bowe. R. a 

Hindshaw, H. H. Neal, W. D. Bomine,A.P. Wright, F. R 

I'aieanioiogg : (LaboraUny Work) : Professor Clark and Dr. Shat- 

TUCK. Daily. (8). 

Bonalesl, J. A. Martin. G. C Richardson, G. B. Bowe, B. & 

Daerden,J.£. Keal,W. D. Bomine,A.P. Wright, F. a 

Oenerai C^eoiogy : (Minor Geology) : Dr.SiiATTUCK. Daily, except 

Friday, 1 p. m. (19). 

Baldaof, L. K. Hania, C. D. Porter, G. F. SimmonaJ^.W. 

Beck, G. C Kerr, B. C Bichardson, G. R West, A. P. 

Bird, A. B. MackaU,L.L.. Bomine,A.P. Wolf.M. W. 

Bonsleel, J. A. Martin, G. a Bowe, R. B. Wright, F. B. 

Hall, E. 8. Neal, W. D. Shipley, & D. 

JEaapioraiary Surveying : Associate Professor Reid. Monday and 

Tnnrsday, 9 a. m. (5). 

Bonsleel, J. A. Martin, G. C. Richardson, G. B. Romine, A. P. 

Neal, W. D. 

Advanced Mineralogy : Associate Professor Mathews. Mondaj, 

Wednesday, and Fridny, 11 a. m. (7). 

Bonsteel, J. A. Neal, W. D. Romine. A. P. Wri^t, F. B. 

Martin, G. C Richardson, G. B. Bowe, R. R 

Qenerai Mineralogy: (Major Oeotogy): Associate Profeswr 

MATHEW& Daily, except Thursday, 12 m. (8). 

Bonated, J. A. Flinn, F. R Bichardson, G. R Tarean, R de K 

Garter, J. D. Neal, W. D. Bomine, A. P. Wright, A. 

BhyHograpMc Geology : Dr. Shattuck. Tuesday, 10 a. m. (7). 

Bonsteel, J. A. Neal, W. D. Romine, A. P. Wri^t, F. R 

Martin, G. C Richardson, G. R Rowe, R R 

tfoumal MeeHng s Professor Clark. Tuesday, 11 a. m. (13). 

Bibbins, A. Martin, G. C. Raid, H. F. Bowe, R R 

Bonsteel. J. A. Mathews, E.R Richardson, G. R Shattoek, G. E 

Fasaig, O. L. Neal, W. D. Romine, A. P. Wright, F. R 

Hindshaw, H. H. 

Biolosy* (^^ Students). 
Advanced Zooiogy : Professor Brooks. Daily, Biological Labora- 
tory. (7). 
Curtis, W. C Eyster, J. A. E. Perkins. BL F. Shoemaker, D. H. 

Duerden, J. E. Griffin, U E. Reese, A. M. 

Zoological and Botanical J'oumal Club : Professor Brooks, 

Associate Professor Andrews, Dr. D. 8. Johnson. Friday, II t.m. 

Biological Laboratory. (13). 

Barton, R W. Duerden, J. E. Metcaif, M. M. Shoemaker, D.5. 

Coker, W. C Eyster, J. A. R Perkins. H. F. Stiles, P. G. 

Cortis, W. a Griffin, L.R Bee8e,A.M. Woodniff,K& 
Drew, G. A. 

Zoology and Comparaiive Anatomy: (Majn- Biology): Protar 
Brooks and Dr. D. S. Johnson. Daily, except Monday, 9 a. m.. Moo- 
day and Tuesday, 2-^ p. m., until April 1, Biological Laboratoiy. (6). 

Breed, A. A. Perkins, H. F. Shoemaker, D. N. Woodraf,B.& 

Glaser, O. a Bous, F. P. 

Etnbryology : (Major Biology) : Associate ProfeMor Aiidrewb. 

D^ily, except Monday, 9 a. ni., Monday and Tuesday, 2-^ pnt, after 

April 1, Biological Laboratory. (6). 
Breed, A. A. Perkins. H.F. Shoemaker, D. N. Woodnfl;E.S. 

Glaser, O. a Rous, F. P. 

FhyiHological Joumai Club : Professor Howell. Moodaj, 10 

a. m.. Physiological Laboratory. (7). 

Dawson, P. M. Herrick, J. C Pratt, F. H. Waldea, K C 

Dreyer, G. P. Hunt, R. Stiles, P. G. 

Bhyniological Seminary : Professor Howell. Monday, 1 1 a. ol, 

Physiolo^i^ical Laboratory. (7). 

Dawson, P. M. Herrick, J. C. Pratt, F. H. Waldea, K C 

Dreyer, G. P. Hunt, R Stiles, P. G. 

AnimiU Bhysiology : Professor Howell and Dr. Dretbb. Wed- 
nesday, Thursday, and Friday, 2-6 p. m., from January to Jm^ 
Physiological Laboratory. (3). 
Duerden, J. E. Perkins, H. F. Shoemaker, D. N. 

rhyeiology of the Tissues, Circulation, Mgestiont «^ 
liutrUion: (For Medieai SiudenU): Professor Howell. Mjt 
1 1.30 a. m.. Physiological Laboratory. (50). 



Barker, M. L. 
Basseit, V. H. 
Bennett, R 
Bixler, L. C. 
BlauTclt, E. H. 
Brush, C. E. 
Chatard, J. A. 
Chinu, G. E. 
Clark, A. H. 
Cornell, W. R 
Dewey, E. G. 
Edwards, R T. 
Fayerweather, R 



Fischer, J. 8. 
Gaenslen, F. J. 
Gaines, L. M. 
Geraghty, J. T. 
Goldsborough, F. C. 
Haskell, L. AV. 
Hirschfelder, A. D. 
Hopkins, B. 
Hunter, P. 8. 
Hutchins, H. T. 
Jones, C L. 
Keidel, A. 
Kingsbory, H. P. D. 



Laaenbr, M. 
LoeTenniui, A. 8. 
Long, BL D. 
Lupton, E. J. 8. 
]>ndi, L. A. 
Manning, W. & 
Manhall, W. 
MoaintcK^RW. 
Miller, R T, 
Morse, M. K 
Monlton, W. R 
Nea^,H.R 



RcinfintLS.!. 

BaMiKB0D,6C. 

Schmitter.P; 

ScholUiaJ- 

Smith, W.^ 

Sterwa.A'*' 

Tayler.L 



W.L 



ThempMBt, 
Ttaris, C. H. 
WatiCMifF.V- 
YeaagfCW. 



0.] 
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JBioiogy : ( Minor Course) : ABSociate Professor Andrews. 
ccept Tuesday, 10 a. m., Thursday and Friday, 2-5 p. m., 
1 Laboratory. (28). 



C. Hand, J, P. 

I J. Heald, H. a 

, C. W. Homer. H. L. 

King, J. ». 
M. Kirby, F. J. 

Love, J. M. 
. £. Marshall, T. H. 



Mason, S. T. 
Moore, J. S. 
Ogle, M. B. 
Rehberger, G. £. 
Kemsen, C. M. 
Sbreve, 0. F. 
Struth, O. A. 



Taneyhill, Q. L. 
Washington, F. J. 
WhitehiU, I. E. 
Wingert, M. 
Wlnslow.N. 
Woodruff. E. 8. 
Wright, A. 



ogy of Plants : Dr. D. S. Joukson. Thursday and Friday, 
iboratory work, Thursday and Friday, 10 a. m. to 1 p. m., 
2-5 p. m.. Biological Laboratory. (3). 

Eyster, J. A. £. Shoemaker, D. N. 

(EUeiive Oourse) : Dr. D. S. Johnson. Tuesday and Wednes- 
. m., Biological Laboratory. (2). 
McAll, R. L. 

►ry Work: Profes^ior Brooks, Professor Howkli^ Ahso- 

Tessor Andrews, Dr. Dreykk, Dr. D. S.Johnson, Dr. Drew, 

SON. Daily, 9 a. m. to 5 p. m.. Biological and Physiological 

ries. (90). 

C. Fischer, J. S. Long, H. D. 

4. Gaensleu, F. J. Love, J. M. 

I. Gaines, L. M. Lupton, E. J. S. 

. J. GreragbtT, J. T. Lynch, L. A. 

Glaser, 0. C. Manning, W. S. 

Goldsborough, F. C. Marshall, T. H. 



H. 



aw. 

If. 



E. 
T. 
E. 
IT, B. 



Griffin, L. E. 
Hand, J. P. 
Haskell, L. W. 
Heald, H. a 
Herrick, J. a 
Hirschfelder, A.D. 
Homer, H. L. 
Hopkins, R. 
Hunter, P. s 
Hutchins, H. T. 
Jones, C. L. 
Keidel, A. 
King, J. H. 



Marshall, W. 
Mason, S.T. 
McAlI, R L. 
McClintock. R.W. 
Miller, R. T. 
Moore, J. S. 
Morse, M. EL 
Moulton, W. B. 
Neagle. H. B. 
Ogle, M. B. 
Perkins, H. F. 
Rainforth.-^.L 
Reese, A. M. 



Kingsbury, H. P. D. Rehberger, G. E. 

Kirby. F. J. Remsen. C. M. 

Lazenby, M. Riley, B. F. 
Loeyennart, A. S. 



Robinson, G. C. 
Rous, F. P. 
Schmitter, F. 
Schultx,0. T. 
Shoemaker. D. N. 
Shreve, O. F. 
Smith, W. H. 
Sterens, A. R. 
Struth. O. A. 
Taney hill, G. L. 
Tayler, L. 
Thompson ,W. L. 
Travis, C. H. 
Walden, E. C. 
Washington, F. J. 
Watson, F. H. 
WhitehiU. L E. 
Wingert, M. 
Winslow.N. 
Woodruff, E. S. 
Wright, A. 
Young, C. W. 



31 Students). 

Classes meet in McCoy Hall. 

minary : Tkukydides : Profeswr Gildebsleeve. Monday 

nesday, 10 a.m., Koom 14. (14). 

[. T. Foster, H. B. Nininger, M. L. Raney, L. 

Foushee, W. L. Pyle, T. L. Smith, C. S. 

H. Guernsey, R. Ragland, G. Spilman, E. A. 

H. McGuire, C. B. 

f the Ckises : Professor Gildersleeve. Tuesday, 10 a. m., 

(16). 

[. T. Foster, H. R. McGuire, C. B. Ragland, G. 

Foushee, W. L. Milden, A. W. Kaney, L. 

H. Guernsey, R Nininger, M. L. Smith, C. S. 

H. Kern, J. W. Pyle, T. L. Spilman, E. A. 

i3toriography : Professor Gildebsleeve. Thursday, 10 

)m 14. (16). 

[. T. Foster, H. B. McGuire, C. B. Ragland, G. 

Foushee, W. L. Milden, A. W. Raney, L. 

H. Guernsey, R. Nininger, M. L. Smith, C S. 

H. Kern, J. W. Pyle, T. L. Spilman, E. A. 

utics and CritMstn : Professor Gildersleeve. Friday, 

flooml4. (14). 

;. T. Foushee, W. L. Nininger, M. L. Raney, L. 

H. Guernsey. R Pyle, T. L. Smith, C. S. 

H. McGuire, C. B. Ragland, G. Spilman, E. A. 

Milden, A. W. 

vUaeography : Associate I^fessor Miller. Tuesday 

sday, 9 a. m.. Room 15. (11). 

[. T. Guernsey, R. Milden, A. W. Raney, L. 

Kern, J. W. Pyle, T. L. Spilman, E. A. 

L. McGuire, C. B. Ragland, G. 

says and Conversation : Associate Professor Miller. 

ly and Friday, 9 a. m., Room 15. (7). 

[. T. Foushee, W. L. Ragland, G. Spilman, E. A. 

Guernsey, R. Raney, L. 

fts; SophokieSf Ajax: (Major Oourse): Associate Professor 

Monday, Tuesday, and Wednesday, 12 m., Room 10. (8). 

Fishach, L. G. Manken. H. Powers, H. W. S. 

Machen, J. G. Noble, E. R. Spencer, L. C 

24; Euripides, Alkeaiis: {Minor Course): Associate Pro- 
EKBB. Tuesday, Wednesday, and Thursday, 1 p. m., Room 



Heald, H. B. 
Mason, 8. T. 



Nininger. M. L. 
Ogle, M. B. 



Reider, a 



Herodotus; Prose CkmufOsMon: Associate Profenor Millxb. 
Monday, 10 a.m., Room 8; Thursday and Friday, 11 a.m., Room 7. (1). 
Hlldt, J. c. 

JPtose Composition : Associate Professor Spixker. 

Major Oowne: Friday, 12 m., Room 10. (8). 

Rocker, J. M. Fiahach, L. G. Manken, EL 

Briacoe, J. 8. Maohen, J. G. Noble, EL R. 

Minor Couth: Monday, 1 p. m.. Room 10. (7). 

Dew, A. G. Heald, H. B. Nininger, M. L. 

Hand, J. P. Mason, & T. Ogle, M. B. 



Powers, H. W. & 
Spencer, L. C. 



Belder, C. 



Latin. (61 StndenU). 

Glasses meet in McCoy Hall. 

lAitin Setninary: Juvenal: Assodate Professor Smith. Tuesday 
and Friday, 11 a. m., Room 15. (16). 



Archibald, H. T. 
Austin, F. M. 
Black well. I. H. 
Ganter, H. Y. 



Edwards, P. H. 
Foote, T. C. 
Griffith, G. 
Guernsey, R. 



HulUhen, W. 
McGuire, C B. 
Nininger, BL Lb 
Pyle, T. L. 



Bagland, G. 
Raney, L. 
Smith, C. a 
Spilman, EL A. 



Son^an SaUre : Associate Professor Smith. Monday, 1 1 a. m., Room 

15. (19). 

Archibald, H. T. Foote, T. C. HulUhen, W. Ragland, G. 

Austin, F. M. Foster, H. B McGuire, C. B. Raney, L. 

Blackwell, I. H. Foushee, W. L. Milden, A. W. Smith, C. & 

Canter. H.V. Griffith, G. Niniofler, M. L. Spilman, E. A. 
Edwards, P. H. Guernsey, R. Pyle, T. L 

S^neea's Apoeoiocifnions ; Apuieius: Associate Professor Smith. 
Wednesday, 11 a. m., Room 15. (17). 



Archibald, H.T. 
Austin, F. M. 
Blackwell, I. H. 
Canter, H. V. 
Edwards, P. H. 



Foote, T. G 
Griffith, G. 
Guernsey, K. 
HulUhen, W. 



McGuire, C. B. 
MUden, A. W. 
Nininger, M. L. 
Pyle, T. L 



RaglancLG. 
Raney, L. 
Smith, a a 
Spilman, E. A« 



t/oumol dub: Associate Professor Smith. Wednesday, 12 m., 

Room 15. (16). 

Archibald, H. T. Edwards, P. H. Nininger, M. L. Baney, L. 

Austin, F. M. Guernsey, B. Pyle. T. L. Smith, a a 

Blackwell. I. H. HulUhen, W. Bagland, G. ^ihnan, B. A. 

Canter, H. V. McGuire, C. B 

Historical Latin Qratnnutr: Dr. Wilson. Thnrsday, 11 a. m., 

Room 15. (16). 

Archibald, H. T. Edwards, P. H. HulUhen, W. Bagland, O. 

Austin, F. M. Foote, T. C. McGuire, C B Raney, L. 

Blackwell, I. H. Griffith, G. Nininfsr, M. L. Smith, a a 

Canter, H. V. Guernsey, R. Pyle, T. L. SpUman, E. A« 

Ijueretius: {Undergraduate Elective): Associate Professor Smith. 
Tuesday and Wedn^ay, 3 p. m., Room 15. (8). 

Anderson, R. B T. Eager, J. H. HoUander. L. M. PorceU, T. N. D. 

BurreU, J. L. A. EweU, J. E. Mulford, B. J. Boultton, B. B. 

Ptautus; Terence: (Mcqot Couru): Dr. Wilson. Wednesday, 

Thursday, and Friday, 10 a m., Room 10. (8). 

Austin, F. M. Fishach, L. G. Noble, E. B. Snarely, G. E. 

Briscoe, J. 8. Machen, J. G. Powers, H. W. 8. Spencer, L. C 

Soman JAterature: (Minor Cowu): Associate Profenor Smith. 
Tuesday, 9 a. ro.. Room 11. (13). 



Pearre, A. Shairetta, B. C. 

Banft, C. F. Smith, a 

SohmeiBBer, W. C. Strooae, E. 



Baker, H.R. Kirk, W. 

Bandel, B B. Marbury, O. 

Diggs, B. M. Markell, a 
Guggenheimer. F. L. 

Horace: (Minor Courn) : Dr. Sdtphbn. Wednesday, Thursday, and 
Friday, 9 a. m., Ro6m 12. (24). 



Hand, J. P. 

Heald, U. B 

HUdebrandt,L.F. 

Kirk. W. 
England, J. T. Marbury, O. 

Guggenheimer, F. L. Markell, C. 



Baker, H. B. 
Bandel, B. B 
Dew, A. G. 
Digss, B. M. 
nclai 



Mason, 8. T. 
MUler, H. a 
Mower, McH. 
Myers, C A. 
Ogle, M. B. 
Pearre, A. 



Banft, a F. 
Reider. a 
Schmeuier, W. a 
Sharrettf , B. a 
Smith, a 
Strouae,B. 



Ovid; Veryii; Prose Composition: Dr. SvTFKtw. Wednesday, 
Thursday, and Friday, 10 a. m., Room 8. (3). 
Hildt,J.a Ho(nnan,R.a White, L. J. 

Prose Composition: 

Major Coune: Dr. Wilson. Monday, 10 a. m., Room 10. (7). 



Briscoe, J. a 
Fishach, L. G. 



Machen, J. G 
Noble, E. B. 



Powers, H. W. S. Spencer, L. C. 
Snarely, O. E, 



Minor Course: Dr. Sittphen. Tuesday, 9 a. m.. Room 12. (11). 



Dew, A.G. 
England, J. T. 
Hand, J. P. 



Heald, H. B MUler, H. C. 

Hildebrandt, L. F. Mower, McH. 
Mason, a T. Myers, C. A. 



Ogle. M. B. 
Biiaer,a 
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Sanskrit and CSoniparative Philolocy. (38 Students). 

Claases meet in McCoy Hall, Boom 19. 

€kMnparative Philology i Professor Biaoiifibld. Monday, 4 p. m. 

(22). 

And«FM>ii.&B.T. Ewell.J. E. Mjen, W. S. Schneider, J. P. 

▲ustin. F. M. tiriffio, J. W. Nininfmr, M. L. Stephen*, J. C 

Barrell, J. L. A. Oroome, P. L. Paroell, T. N. D. Turnbull, B. 

I>renford, G. Hill. H. D. Raney, L. YisTanath, S. J. 

Drewrj, W. a Kern. J. W. Roulston, R. B. WeitVer, C a 

Eager, J. H. Martin, W. £. 

Comparative Chratnmar of Indo^ Eiuropean Consonants : 

Profei«or Bloomfield. Friday, 4 p. m. (17). 

Archibald, H. T. Foster, H. B. Milden, A. W. Raney, L. 

Anstin, F. M. Fonshee, W. L. Ninineer, M. L. Smith, a S. 

Blaokwell, I. H. UuemBeT, R. PyIe,T. L. Spilman. E. A. 

Drenford, G. Lyon, a £. Ragland, G. VisTanath,!). J. 
Ewing, A. H. 

Fedie Seminary : The Eig- Veda: Profesaor Blcomfield. Thurii- 

daj, 12 m. (6). 

Blake. F. R. Ewing, A. H. Korrekneyer, H. Ness, J. A. 

Dzeniord, G. Foster, H. B. 

l%e Brhad'Aranyaka-Upanisad: Profeflsor Bloomfield. 

Tneedaj, 12 oi. (5). 

Blake. F. R. Ewing, A. H. Foster, H. B. Ness, J. A. 

Drenford, G. 

Introduction to the Study of the Vedas : Prof^sor Bloom- 
field. Monday, 12 m. (9). . 

Archibald, H. T. Ewing, A. H. Karrelmeyer, H. RagUnd, G. 

Blackwell, L H. Gaemsey, R. Pyle, T. L. Snuth, C. S. 

Drenford, G. 

EXementary Sanskrit : Wkitne\fB Qrammar ; Lanman^a Reader : Pro- 
fessor Bloomfield. Tuesday and Thursday, 4 p. m. (6). 

Drenford, G. Nininger, M. L. Spilman, E. A. . Visranath, S. J. 

Edwards, P. H. Raney, L. 



Qroome, P. L. Richardson, G. B. 

Hollander, L. M. Shoemaker, D. N. 
Martin, W. E. Wohnan, S. 



Oriental Seminary. (25 Students). 

Classes meet in the Dillmann Library, McCoy Hall, Room 18. 

The Literature of the Old Tettt^imtnt: Profetisor Haupt. Fri- 
day, 5 p. m. (12). 

Arnold, B. W. Ember, A. 

Bird, R. M. Foote, T. C 

Blake, F. K Grimm, K. J. 

lAterature of Ancient Egypt : Associate Professor Johnston. 
Friday, 11 a. m. (8). 

Blake. F. R. Drenford, G. Grimm, K. J. Roath, J, E. 

Dennis, J. T. Foote, T. C. McPherM>n, W. B. Wicker, W. C. 

EHementary Hebrew : Professor Haupt and Mr. Blake. Mon- 
day, 2-4 p. m. (7). 

Anderson, R.B.T. Ember, A. Manken. H. Wicker, W. a 

Drenford, G. Litsinger, W. H. Roulston, R. B. 

Unpointed Hebrew Texts: Dr. Grimm. Monday, 12 m. (3). 

Blake, F. R. Drenford, G. Foote. T. C. 

Hebrew at Sight: Associate Profe^isor Johnston. Tuesday, 10 
a. m. (5). 

Drenford, G. Foote, T. C McPherson, W. B. Wicker, W. C. 

Ember, A. 

Hebrew Prose Composition: Professor Haupp. Thursday, 3 
p. m. (7). 

Blake, F. R. Foote, T. C McPherson. W. B, Wicker, W. C. 

Ember, A. Grimm, IL J. Roaenau, W. 

Old TestametU Seminary: Deutero-lMiah : Professor Uaupt. 
Tuesday, 2-4 p. m. (9). 

Blake, F. R. Foote, T. C. Grimm, K. J. Rosenau, W. 

Drenford, G. Guttmacher, A. McPherson, W. B. Wicker, W. C. 

Ember, A. 

Syriac: Associate Professor Johnston. Friday, 10 a. m. (2). 
Blake, F. & Drenford, G. 

Ethiopic: (Second Year): Professor Haupt. Friday, 4 p. m. (3). 
Blake, F. R. Drenford, G. Grimm, K. J. 

Elementary Arabic: Associate Professor Johnston. Tuesday, 9 

a. m. (3). 
Dennis, J. T. Foote, T. C Wicker, W. C 

Arabic Prose Composition: Professor Haupt. Wednesday, 3 
p. m. (8). 

Blake, F. R. Ewing, A. H. Grimm, K. J. Rosenaa. W. 

Dennis, J. T. Foote, T. C. McPherson, W. B. Wicker, W. C. 

Assyrian: {Second Year): Associate Professor Johnston. Thursday 

11 a. m., and Friday, 12 m. (4). ^' 

Blake, F.R. Drenford, G. Foote, T.C. McPherson, W. B. 

Assyrian Prose Composition: Professor Haupt. Thursday, 3 
p. m. (4). 
Blaka,F.B. Foote, T.C Grimm, £. J. McPhenon, W. B. 



Assyrian Seminary: (Mmrod Epic): Professor Hauf 

day, 4 p. m. (4). 
Blake, F. R. Foote, T. C. Grimm, K. J. MePh 

Cuneiform Syllabaries : Dr. Grimm. Friday, 8 p. m. 
Blake, F. R. Drenford, G. Foote, T. C 

Sumerian: Professor Haupt. Tue^lay, 4 p. m. (4). 
Blake, F. R. Foote, T. C. Grimm, K. J. McPh 

Comparative Semitic Syntax: Professor Haupt. T1 

p. m. (8). 
Blake. F. R. Ember, A. Grimm, K. J. 

Drenford, G. Foote, T. a McPherson, W. B. 

Old Egyptian : {Second Year) : Associate Professor Joukst( 

day, 10 a. m. (5). 

Blake, F. K. Drenford, G. Grimm, EL J. McPh* 

Dennis, J. T. 

Old Egyptian : (Elemtntary) : Associate Professor Johnst 
day, 1 p. m. (1). 
De Grange, M. 

Coptic: Associate Professor Johnston. Tuesday, 11 a. m., 

9 a. m. (6). 

Blake, F. R. Dennis, J. T. Grimm, K. J. McPh 

De Grange. M. Drenford, G. 



Rosen 
Wick< 



English. ( 153 Students.) 

Classes meet in McCoy Hall. 

EngliMh Seminary : Epic poetry^ expecicUy Milton's Puradi 

Paradise Regained; and Beowuif : Professor Bright. Tt 

Thurwlay, 3-6 p. m.. Room 4. (16). 

Brown, G. D. Farr, J. M. Heald, E de F. Miles, 

Crenshaw, J. B. FosnOcht, E. R Huguenin, J. Millei 

Eckenrode, H. J. Griffith, G. Kennedy, J. B. .^chne 

Embry, J. Hagen, S, N. Lotspelch, C. M. West, 

English Qrammar : Lectures on Modem English Grammar 

Bright. Thursday, 12 m.. Room 12. (9). 

Brown, G. D. Griffith, G. Heald, K de F. Miles 

Embrj, J. Hagen, 8. N. Huguenin, J. Millei 

Farr, J. M. 

Medi^Bvnl Literature : Havelok the Dane: Professor Brio 
day, 11 a. m., Room 4. (10). 

Brown, G. D. Griffith, G. Huguenin, J. Miles, 

Emliry, J. Hagen, S. N. Kennedy, J. R Millei 

Farr, J. M. Heald, £. de F. 

JToumal Meeting : FrofesBor Bright. Alternate Fridays 

Room 4. (16). 

Brown, G. D. Farr, J. M. Heald, E. de F. Miles, 

Crenshaw, J. B. Fosnocht, E. B. Huguenin, J. Millei 

Eckenrode, H. J. (Jriffith, G. Kennedy, J. B. Schne 

Embry, J. Hagen, S. N. Lotspelch, C. M. West, 

Angto^SaoBon : Bright* s Anglo- Saxon Reader: {Major Ent^ 
West. Tuesday, 11 a. m., Room 8; Thursday, 10 a. m., Root 

Eckenrode, H. J. Kennedy, J. R Miller, R. D. Small 

Ember, A. Lotspelch, C. M. 

Literary HiMU^ry of the English Bible; Scottit 

from, Ijyndtiay to Burns: {For Graduates): Professoi 

Wednesday, 11 a m., Room 8. (8). 

Brown, G. D. Farr, J. M. Heald, E. de F. Kenm 

Eckenrode, H. J. Hagen, S. N. Huguenin, J. Wickc 

Eiizftbethnu Literature; Early Scottish Poets: (1 

Ush) : Professor Browne. Tuesday and Friday, 12 m., Roo 
Ember, A. Embry, J. Smull, M. N. 

Early English Texts; Englinh Literature: {Minoi 

Professor Browne. Daily, except Friday, 1 p. m., Room 6 

Abercrombie, RT Greene, J. D. Lowndes, E. Myere 

Brooks, C. £. Hildebrandt, L. F Mower, McH. WinsI 

Clark, C. T. Hollander, L. M. 

English Literature: {Undergraduate Elective): Professoi 

Thursday, 12 m., Friday, 1 p. m., Room 9. (12). 

Beeuwkes, C. J. Griffin, J. W. Marshall, T. H. Smull 

De Grange, M. Hill. J. P. Moore, J. S. Steph< 

Glaser, 0. C. Liddell, D. M. Roulston, R. R Turn I: 

English Literature: {Rehired Undergraduate Oourse) : 

Greene. Monday, 9 a. m., Tutsday, 10 a. m., Wednesday 

Room 11. (50). 

Abercrombie, R.T. Cronin. F. H. Macben, J. G. 8hreT< 

Baker, H. R. Dappricb, F. R Morgan S. a Snavel 

Baldauf, L. K. Duck, R 8. Morse, R. R Speno 

Bandel, J. M. Fishach, L. G. Mower, F. D. Stein, 

Bird, A. R. Flinn, F. B. Noble, £. R StixHu 

Booker. J. M. Griffin, E. J. Powers, H. W. S. StruLh 

Bover, N. Griffith, W. A. Raffel, U. B. Swind 

Briscoe, J. 8. Harris, W. H. Rehberger, G. E. T^ler, 

Brown, E.B. Hatch, E.C. Riggins, J. A. Warm 

Bruton, A. W. Hollander, L. M. Routh, J. E. Washi 

Btc, M. James, W. McC. Sayler, J. A. West, 

Byrne, H.S. Kohn.W. I. 8hippen,L.P. 

Constantine, a W. Leopold, E. J. 



Wolf, 
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French ConveraeUion : Mr. Teillabd. Wedueeday, 4 p. m., Room 

2. (4). 
Shreve, O. F. Stidman, A. G. Strutb, O. A. Swindell, W. B. 

Popular Latin: Professor Elliott. Monday, 12 m.. Room 2. (3). 
Batohelder, J. D. Gould, W. E. Frost, F. L. 

Old I*rovencfU : Dr. Armstrono. Thursday, 9 a. m., Room 2. (7). 

Batchelder, J. D. Curdy, A. E. MorrisoD, A. J. Shaw, J. E. 

Crilchlow, F. L. Gould, W. E. Moeemiller, C. A. 

Spanish Seminary: Associate Professor Marden. Thursday, 11 
a. m., Room 2. (3). 
Batchelder, J. D. Frost, F. L. Gould, W. E. 

Spanish Bhilology : Associate Professor Marden. Tuesday and 
Friday, 10 a. m., Room 2. (4). 

Batchelder, J. D. Caoter, H. V. Froat, F. L. Gould. W. E. 

Old Spanfsh Readings: Associate Professor Marden. Friday, 
12 m. (5). 

Canter, H. V. Curdy, A. E. Harry, P. W. Morrison, A. J. 

Critohlow, F. L. 

Ekirly Spanish Drama: Associate Professor Marden. Thursday, 
12 m., Room 2. (8). 



Batchelder, J. D. Critchlow, F. L. Frost. F. L. 

Canter, H. V. Curdy, A. E. Gould, W. E. 



Harry, P. W. 
Morrison, A. J. 



Motnatice Palceography : Dr. Eeidel. Monday, 9 a. m.. Room 

2. (4). 
Critchlow, F. L. Curdy, A. E. Harry, P. W. Morrison, A. J. 

Moman^e Cltib: Professor Elliott. Wednesday, 11 a. m., Room 

2. (11). 

Batchelder, J. D. Frost. F. L. Morrison, A. J. Stidman, A. G. 

Critchlow, F. L. Gould, W. E. Moeemiller, C. A. Teillard, X. 

Curdy, A. E. Harry, P. W. Shaw, J. E. 

Undergradtuiie Courses, 

French : (Major Course) : Dr. Brush. Monday, Wednesday, and Fri- 
day; Dr. Ogden. Thursday, 10 a.m.. Room 7. (6). 

SwindeU, W. B. Tyler, J. E. 



Crane, R. T. 
Hill, J. P. 



Lowndes, E. 
Sayler, J. A. 



French: {Minor Oouraef Class A): Dr. Armstrong. Daily, except 
Thursday, 12 m.. Room 7. (16). 



Anderson, R. B.T. Griffin, J. W. 

Cronin, F. H. Hatch, E. C. 

Dapprich, F. R. Hoffman, R. C 

Eager, J. U. Leopold, E. J. 



Lisberger, S. J. Raffel, H. B. 

McAll, R. L. Rehberaer, G. E. 

Morse. R. B. Stein, J. S. 

Purcell, T. N. D. Strath, O. A. 



French : (Minor Course, Class B) : Dr. Ogden. Daily, except Thurs- 
day, 12 m., Room 6. (11). 

Bernhelm, B. M. Duck, R S. Griffith, W. A. Mower, F. D. 

Burrell, J. L. A. Eweli, J. E. Kennedy, J. B. Strouse, E. 

Constantino, C.W. Griffith, G. Liddell, D. M. 

French: (Elementary Course) : Dr. Brush. Monday and Tuesday, 11 
a. m.. Room 7 ; Wednesday, 12 m., Room 8. (2). 
Hattorl, Y. flildt, J. C. 

French: (Elective Course): Dr. Ogden. Thursday and Friday, 1 p. m.. 

Room 11. (4). 
Ember, A. Smith, W. L. Warner, H. M. Whitman, H. S. 

Italian: (Minor Coume) : Dr. Brush. Monday, Room 6, Tuesday, 
Thursday, and Friday, Room 7, 9 a. m. (2). 
Greene, J. D. Taueyhill, G. L. 

Italian: (Elective Course) : Dr. Ogden. Monday, 10 a. m., Thursday, 

11a.m. (3). 
Ember, A. Farr, J. M. Huguenin, J. 

Spanish: (Minor Course) : Associate Professor Marden. I^ily, ex- 
cept Monday, 9 a m., Room 8. (8). 



Baudel. J. M. 
Bruce, E. S. 



Em1)er, A. 
Hey man, S. 



Hill, W. B. 
Kohn, W. L 



Norton, E. L. 
Stephens, J. C. 



Spanish: (EUclive Course): Associate Professor Marden. Monday, 
9 a. m., Friday, 1 p. m., Room 10. (3). 
Foster, F. I^wndes, E. Weston, K. E. 

Special Courses. 

Spanish : ( Conversa/ion Cotirse) : Mr. GouLD. Monday and Tuesday, 
4 p. m., Room 8. (2). " 
Grasty, J. S. Harry, P. W. 

Spanish: (Commercial Course): Mr. Gould. Thursday and Friday, 
4 p. m., Room 8. (3). 
Bandel, J. M. Hollander, L. M. Thomson, J. J. 



History, Politicks, and EoonomiiM. (ii6 students). 

Classes meet in McCoy Hall. 

HistariccU Seminary: Professor Adams. Alternate Fridays, 8 p. m., 

Room 25. (19). 

Ayer, J. C. Fisher, F. C. Johnson, E. C. RadclilTe, G. L. P. 

Bamett, G. E. Groome, P. L. Kilby. B. Smith, V. E. 

Brander, W. W. Hanna, H. S. Martin, W. E. Thorsoo, I. A. 

Cator, G. Harry, J. W. Mulford, R. J. Wearer, C. C 

Drewry, W. S. Hattori, Y. Myers, W. S. 

Greek Folitics: Profensor Adams. Wednesday and Thursday, 11 

a. m., Room 25. (18). 

Ayer, J. C. Groome, P. L. Kilby, B. 

Bamett, G. K Hanna, H. s. Martin. W. E. 

Cator, G. Harry, J. W. Mulford, B. J. 

Prewry, W. S. Hattori, Y. Myers, W. 8. 

Fisher, F. C. Johnson, E. C. 



RadclilTe, G. L. P. 
Smith, V. B. 
Thorson, L A. 
Weaver, C. C. 



Friday, 11 a. m. 



Education€U Conference: Professor Adamb. 

Room 25. (16). 

Ayer, J. C. Groome, P, L. Johnson. K C. 

Bamett, G. E. Hanna, H. S. Kilby, B. 

Brander, W. W. Harry, J. W. Martin, W. E. 

Drewry, W. 8. HaUori, Y. Myers, W. S. 

History of Civilization: (Major History): Professor Adams and 
Dr. Ballagh. Monday and Tuesday, 11 a. m.. Room ^4. (26). 



RadclilTe, G. L. P. 
Smith, V. E. 
Thorson, L A. 
Weaver, C. C. 



Bandel, J. M. 
Beeuwkes, H. 
Bemheim, B. M. 
Bird, A. R 
Boyer, N. 
Bruton, A. W. 
Bye, M. 



Byrne, H. S. 
Deen, E. W. 
Duck, R. S. 
Flinn, F. B. 
Griffith, W. A. 
Harris, W. B. 
Harry, J. W. 



Hollander, L. M. 
Johnson, E. C. 
Kilby, B. 
Kohn, W. I. 
Morgan, S. C. 
Battel, H. B. 



Rigfflns, J. A. 
Sayler, J. A. 
Stein, J. S. 
SwindeU, W. B. 
Tyler, J. E. 
Whitman, H. a 



Historical Conference: Associate Professor Vincent. Friday, 

10 a. m., Room 23. (9). 

Drewry, W. S. Harry, J. W. MarUn, W. E. Smith, V. E, 

Eckenrode, H. J. Kilby, B. Myers, W. S. Thoraon. I. A. 

Groome, P. L. 

Frotestant Hevolution: Araociate Professor Vincent. Tuesday 

and Thursday, 10 a. m., Room 23. (19). 

Brander, W. W. Groome, P. !>. Kilby, R 

Drewry, W. S. Hanna, H. S. Litsinger, W. H. 

Eckenrode, H. J. Harry, J. W. Martin, W. E 

Fisher, F. C. Johnson, E C. Mulford, R. J. 

Griffith, G. Kennedy, J. B. Myers, W. S. 



RadcUffe,G.L.P. 
Smith, Y. E. 
Thorson, I. A. 
Wearer, C C. 



European History : ( Major History) : Associate Professor Vincent. 

Thursday and Friday, 11 a. ra.. Room 23. (22). 

Bye, M. Harris, W. H. 

Bryne, H. S. Kohn, W. I. 

Deen, E. W. Morgan. 8. C. 

Duck, R. 8. RaiTel, H. B. 

FUnn, F. B. Kiggins, J. A. 
Griffith, W. A. 



Bandel, J. M. 
Beeuwkes, H. 
Bernheim, B. M. 
Bird, A. R. 
Boyer, N. 
Bruton, A. W. 



Sayler, J. A. 
Stein, J. S. 
Swindell, W. B. 
Trier, J. K 
Whitman. H. & 



Mndern Europe : ( History- Economics Course) : Associate Profi 
Vincent. Monday and Wednesday, 10 a. m., Room 23. (32). 



Abercrombie, R.T. 
Anderson, R. RT. 
Baetjer, H. 
Booker, J. M. 
Breed, A. A. 
Brooks, C. E. 
Burrell, J. L. A. 
Deen, E. W. 



Eager, J. H. 
Ewell, J. E. 
Foster, F. 
Grasty, J. S. 
Greene, J. D. 
Griffin, J. W. 
Hyde, E. P. 
James, W. McC. 



Kerr, R, G 
I>eopold, E. J. 
Mackall, L. L. 
Man ken. H. 
McAll, R. 
Morgan, S. C 
Puroell, T. N. D. 
Riggins, J. A. 



Roalston, R. B. 
Roas,F. a 
Routh, J. £. 
Smith, W. L. 
Spencer, E. M. 
Stephena, J C 
Tumbhll, & 
West, A. P. 



Territorial Folicy of the United States: Dr. CALLAHi 

Monday, 10 a. m. (b). 

Drewry, W. S. Kilby, R RadcIiflTe, a L. P. Thonon, I. A. 

Eckenrode, H. J. Martin, W. E. 

General History Examinations : Dr. Ballaqh. Tuesday, 

a. m., Room 20. (6). 

Brander, W. W. Groome. P. L. Raddifre, G. L. P. Wearer, C C 

Drewry, W. 8. " " 



Groome. P. L. 
Myers, W. a 



Southern History : Dr. Ballaqh. Friday, 12 m.. Room 20. 

Drewry, W. S. Krager, W. M. Martin, W. E. Wearer, C C 

Kilby, B. 

Classical and Early European History: (Minor Hnim y) 

Dr. Ballagh. Daily, except Tuesday, 10 a. m^ Room 20. (18]^p». 

Sohmelner, 



Bandel, B. B. 
Bandel, J. M. 
Dlggs, R. M. 
Fold, C. E. 
Griffith, W. A. 



Guggenheimer, F. L. Marbury,*0. 

Hatch, E. C. Markell, C. 

Hill, E. C. Pearre, A. 

Hill, W. B. Ranft,C. F. 
Kirk, W. 



SharrettB,R. 
Smith, S. 
8titMMe,E. 



Folitical Conference: Dr. Willoughby. Alternate TxtrnM-mn, 

8 p. m. (6). 

Brander, W. W. Johnson, E. C. Radcliffis, O. L. P. Thorson, L A- 

Hanna, H. 8. Mulford, R. J. 

Comparative Constitutional JJaw: Dr. Willoughby. Wedne§- 

day and Thursday, 12 m., Room 20. (9). 

Bamett, G. R Hanna, H. S. Johnson, E. C Molfbrd, R. J. 

Brander, W.W. Harry, J. W. Kilby, B. BMdaUk,G.LP. 

Cator, G. 
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Conference in Bariiamentarv Law: Dr. Lee. Alternate Than- 

days, 12 m., Donovan Room. (50). 

Bandel, J. M. 
Baldauf, L. K. 



Bernheim, B. M. 
Bird, A. R. 
Booker. J. M. 
Boyer, N. 
Brady, J. H. 
Briscoe, J. S. 
Brown, K B. 
Bruton, A. W. 
Byrne, 1 1. 8. 
Constantine, C W. 
CroDin, F. H. 



Dapprich, F. B. 
Duck, R. 8. 
Ember. A. 
Fishach, L. G. 
GrifBo, E. J. 
Griffith, W. A. 
Harria, W. H. 
Hatch, E. C. 
Hollander, L. M. 
James, W. McC. 
Kohn, W. I. 
Leopold, E. J. 
Lowndes, E. 



Machen, J. Q. 
Manken, H. 
Morse, B. B. 
Mower, F. D. . 
Noble, E. R. 
Norton, E. L. 
Powers, H. W. U. 
Raffel, H. B. 
Behberger, G. E. 
Rin^ns, J. A. 
Sayler, J. A. 
Shippen, L. P. 



Shrere, O. F. 
Snavely, G. E. 
Spencer, L. G. 
Stein, J. S. 
Straus, H. P. 
btruth, O. A. 
Swindell, W. & 
Tyler, J. E. 
Warner, H. M. 
West, A. P. 
Whitman, H. S. 
Wolf, >L W. 



Eiements 6f Bublic Speaking 

Wednesday, 1 p. m. (19). 

Bandel, B. K Kirk, W. 

Beasley, R B. Markell, a 

Hildt, J. C. McGlone, B. 

Hoge, J. F. D. Murphy, L. C. 

Kenney, W. C Pinkerton, T. C. 



Dr. Lee. AsBenibly Room. 



Thursday, 1 p. 

Bamett, E. 
Buttner. W. J. 
Campbell, J. G. 
Dig«, R. M. 
England, J. T. 

Friday, 1 p. m. 

Beeuwkes, H. 
Bernheim, E. P. 
Cameron, P. J. S. 
Deen, E. W. 
Dew, A. G. 



m. (18). 

Golladay, R. E. 
Guggenheimer, F. L. 
Haud, J. P. 
Hill, E. C. 
HIU, H. D. 

(18). 

GiUespie, H. C. 
Heald, H. B. 
Hildebrandt, L. F. 
Koppelman. W. H. 
Macht, D. I. 



Putts, a S. 
Ranft, C. F. 
Schmeisser. W. C. 
Sharretts, R. C. 
Sisco, G. £. 



Hutzler, L. a 
Knapp, A. M. 
Law H. B. 
Maroury, 0. 



Mason, S. T. 
Myers, C. A. 
Ogle, M. B. 
Pe 



gie, M. u 
els, L R. 



Siemens, J. A. 
Smith, a 
Sneeringer, W. J. 
Wroth, P. 



Moore, R. E. 
Pearrc, A. 
Reynolds, W. F. 
White, L. J. 



Reider.a 
Stone, H. B, 
Strouse, Q. 
Wolman, S. 



UNIVERSITY SCHOLARSHIPS. 

The Board of University Stadies, at their meeting of January 10, awarded 
University Scholarships for the current year to the following persons: — 



H. T. Archibald, 

W. C. COKER, 

A. H. EwiNG, 
J. C. W. Frazkr, 
N. E. Gilbert, 



R. Guernsey, 

F. C. Hicks, 
D. W. Horn. 

G. C. Martin, 
W. E. Martin, 



C. R. McInneb, 
L. W. Miles, 

C. A. MoeEMELLER, 

A. M. Reese, 
C. S. Smith, 



The course of lectures before the Young Men's Christian Association, 
provided by Mr. Eugene Levering, were given this year by the Reverend 
W. H. P. Faunce, D. D., President of firown University, whose subject 
was the *'Use and Abuse of the Bible.*' The lectures were given in 
Levering Hall, March 13, 15, 16. 



Mr. Frederick E. Ives, of Philadelphia, inventor of the "three color 
system" of photography, gave an illustrated lecture on *' color photogra- 
phy,*' before the scientific association of the University, in McCoy Hall, 
March 9, at 8 p. m. 

Public Meetings recently held in the University Buildings: 

Annual public meeting of the Charity Organization Society of Baltimore, 
in McCoy Hall, November 13. 

Annual meeting of the Baltimore Society of the ArchsBological Institute 
of America, in the Donovan Room, November 16. 

A lecture by Mrs. Olive Thome Miller, before the Maryland Audubon 
Society, in levering Hall, November 17. 

Public meetings of the Municipal Art Society of Baltimore, with lectures 
by Mr. E. H. Blasbfield, of New York, and Mr. George Kriehn, of Cali- 
fornia, in McCoy Hall, December 13 and 14. 

Sessions of the Baltimore County Teachers' Institute, in Levering Hall 
and McCoy Hall, January 2-5. 

Monthly meetings of the Maryland Folk Lore Society, in the Donovan 
Koom, January 26, February 23, March 23. 

Presentation to the University, bv the Maryland Society of the Colonial 
Dames of America, of a mural tablet commemorative of the founding by 
Governor Nicholson of the first free school in Maryland in 1691, — in 
McCoy Hall, March 24. 

The annual prize debate between members of the Senior and Junior 
Classes, and public speaking by members of the Freshman Class, 
in McCoy Hall, March 27. 

Annual meeting of the Maryland State Federation of Women's Clubs, 
in Levering Hall, March 29. 

Annual meeting of the Municipal Art Society of Baltimore, followed 
by a lecture by Mr. Truman H. Bartlett, of Boston, on Barye, the 
sculptor, in McCoy Hall, March 31. 



STUDENTS IN THE JOHNS HOPKINS MEDICAL SCHO 

Candidates for the Degree of M.D. (211). 



Fourth Year. (45). 



Akerman, J. 
Allen, H. W. 
AastiD, M. F. 
Beale, A. E. 
Bettmann, M. 
Briggs, E. 
Brown. Lb 
BrOlle, H. 
Burnam, C F. 
Caiaoe, E. 8. 
Chittenden. A. 8. 
Christian, H. A. 



Atherton, A. M. 
Baetjer, F. H. 
Baldwin, W. D. 
Berry, J. M. 
Blakeslee, W. H. 
Rloomber«i, H. D. 
Bomb, T. R. 
Bosler, J. R. 
Bunting. C. H. 
Butler, J. I. 
Carey. H. W. 
Chowning, W. M. 
Comer, R. T. 
Connor, O. L. 



Auer, J. 
Briggs, J. B. 
Browne, B. B. 
Bruns, R. M. 
Brjan, W. M. a 
Bush, C. 

Churchman, J. W. 
Clarke, T. W. 
Cook, H. W. 
Coons, J. J. 
Dohme, G. C 
Dolley, D. H. 
Dudley, H. 
Duffy, R. 
Danlop, J. 



Barker, M. L. 
Raasett, V. H. 
Bennett, R. 
Bixler, L C. 
BlauTelt, E. H. 
Brush, C. E. 
Chatard, J. A. 
Chinn, G. E. 
Clark, A. H. 
Cornell, W. B. 
Dewey, E. G. 
Edwards. R. T. 
Fayerweather, R. 



Danc7. W. R. 
Eggen, A.H. 
Evans, H. C. 
Fairbank, R. 
Farrar, C B*. 
Fisher, A. L. 
Fisher, W. A. 
Fletcher, H. 
FUnt, J. M. 
Healy, W. P. 
Hendrickson, W. F. 



Hewlett, A. W. 
Kellogg, W. C 
Kyei,P. 
Lebus, L. 
Lewis, W. H. 
LitUe,H. W. 
Lowell, E. L. 
MacCalhim, J. & 
Marrell, M. W. 
Meltier, C B. 
Mosher, C. D. 



Third Year, (66). 



Connor, B. 
Drake, G. & 
Dutcher, A. 
Fowler, H. A. 
Gay, F. P. 
Graham, N. D. 
Hall, G. W. 
Hamman, L. V. 
Hastreiter, R. F. 
Hathaway, J. H. 
Hitsrot, J. M. 
Holden, G. R. 
Hume, E. H. 
Johnston, W. B. 



KauflVnan, R B. 
Kaufman, U. M. 
Lamson. T. 
Lewis, D. M. 
Long, M. 
Longoope. W. T. 
Lyle, A. G. 
Maddren, W. H. 
Moore, k. 8. 
Parker, H. P. 
Rabel, M. J. 
Salter, J. C. 
Simis, M. P. 
Siemens, J. BL 



Second Year. (60). 



Eddy, D. L. 
Erring J¥. G. 
Ferry, N. S. 
Foster, N. R 
Francis, W. W. 
Frankenthal. BL A. 
Glenny, W. H. 
Grant, J. F. 
Hardy, C. F. 
Hariland. M. L. 
Haynes, M S. 
Hirshberg. L. K. 
Horst, C H. 
Hyman,S. 
Jelke, W. F. 



Jones, T. M. 
Karsted, A: 
KimbaU, A. H. 
Lehr, L: C. 
L'Engle. E. M. 
Litchfield, G. V. 
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leee monographs are issued under the editorial direction of Professor 
iam K. Brooks. Volume IV is complete. Price of the four volumes $30. 

The Johns Hopkins University Circulars. 

le publication of these circulars began in December, 1879, and 144 
bers have since been issued. Subscription $1 per year. 

Contributions to Assyriolooy and Comparative 

Semitic Fhilolooy. 

le publication of this journal was begun in 1889. Professor Paul 
pt, of the Johns Hopkins University, and Professor Friedrich Delitzsch, 
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Od high lift up your eyes, and see the Creator of the stars. 

Their h(»t He marshals in order, calling them all by name ; 

Through His power and mighty strength, not one remains behind. 



27 



28 



How canst thou say, O Jacob, 
My course is unheeded by Jhvu, 
HaM thou not known. 
The Eternal God is Juyh, 



He does not faint nor weary, 
29 Vigor He gives to the faint, 
SO Though youths grow faint and weary, 
81 They who trust in Him gain strength, 



how declare, O Israel, 
unnoticed by God are my claims ! 
hast thou never heard ? 
the Creator of all the earth. 

inscrutable is His mind, 
power to those without strength, 
and youthful vigor fail, 
and raise their wings like eagles. 



The Biblical Ephod. By T. C. Foote. 

[Abstract of a paper read before the University Philological Association, Feb. 16, 1900.] 

It is generally supposed that the Biblical ephod was some kind of long 
white surplice; but 2 Sam. 6, Hflf., where David is depicted as dancing 
before the Ark, girded with a linen ephod, and where the whole point of 
the story turns on the extreme scantiness of David's covering, shows the 
error of the popular view. The epho<l is mentioned in (seventeen sections 
of the O. T., the whole number of passages being forty-four. These must 
be examined in chronological order if we wish to trace the original con- 
ception of the ephod. The passages cover a period of about 400 years, 
from 800 to 400 6. C, and it is quite possible that the ephod had an 
entirely different meaning in post-Exilic times from what it had in Ancient 
Israel. One half of all the passages where the ephod is mentioned belong 
to the Priestly sections of Exodus and I^viticus, which are not older than 
500 6. C. The other half are in the historical books and belong mostly to 
the oldest stratum known as the Judaic document, which was composed 
aboot 800 B. C. The popular idea of the ephod associates it with linen, 
but the linen ephod is mentioned in only 4 out of 17 sections. In Jud. 
8, 27 (one of the earliest mentions of the ephod) Gideon got together over 
70 lbs. of gold and made an ephod thereof— i\m ephod may have been a 
gold band for an image. There is no parallel passage proving that the 
ephod was an image. Prof. Wilhelm Lotz, in his article on the ephod 
in the Realeneyklopddie fiir protestantUehe 2'heoloffie uTid Kirehey third edi- 
tion (Leipzig, 1898), strongly opposes the view that Gideon's ephod was 
an idol. In Jud. 17 and 18 ^the man Micah' made an ephod and teraphim, 
and put them in a sanctuary, and some traveling Danites stop in and receive 
oracular communications. The teraphim may be understood as ancestral 
imag^, and the ephud in some way associated with them in divination. 
The Vulgate on this passage has, ei ftcil ephod el iheraphimy id esl^ vestem 
sacerdotalem, el idola — an interpretation probably suggested by the much 
later account in Exodus. 

In the narrative alluded to above (2 Sam. 6, 14) King David ib girded 
with an ephod, not wearing it. The same expression occurs in three other 
places, and the Latin term is accinelus, Greek ir€pi€(co(rfi4vos, Heb. -un. This 
is the stem from which the word for aprons in Gen. 3, 7 is derived ; it does 
not suggest a garment, but a girding. If ephod were always associated 
with *^jn, we might be justified in concluding that it was a girded loin 
cloth; but such is not the case. Twice it is connected with teraphim (Jud. 
17, 6; Hos. 3, 4), once (Jud. 8, 27) it is placed somewhere, once (1 Sam. 
21, 10) it is on the floor and Goliath's sword is behind it. Twice (1 Sam. 
23, 9; 30, 7) it is hroughl near to be used in divination. When Abiathar 
flees to join David he takes the ephod in his hand (1 Sam. 23, 6). Nothing 
in these passages suggests a garment. 

There are three places, however, where the English Versions say, wearing 
an ephod. The verb rendered wearing is Heb. Ntyj, Gk. afpw, Lat. portare. 
hXpta and portare never mean wmr as a garment, ntrj is one of the commonest 
verbs in Hebrew and never means t&ear, unless it be made for these three 
passages. These verbs mean to tear, to carry ; and we shall be obliged to 
assume a false rendering in English, arising from a mistaken idea of the 
ephod (as, e. g. when St. Jerome in one passage, 1 Sam. 22, 18, renders 
%>e$liio9i)y or else understand wear in the sense of 6far, as country people 
wear a potato in the pocket to keep off rheumatism. However explained, 
the word is misleading; and the phrase wearing an ephod^ together with the 
anachronism of supposing the ephod of Exod. 39 to hav<^ been known 
before the Exile are largely accountable for the popular misconception of 
what the ephod originally was. 



Having seen that there is not a vestige of evidence that the ephod in 
ancient Israel was a garment, but rather something that might be carried, 
placed, brought near, and girded on the loins, we proceed to ascertain what 
use the ephod served. In about half the places where it is mentioned, the 
ephod is connected more or less directly with divination. Apart from this 
no use is even remotely suggested. We may note, however, that it always 
had a religious significance. Oarrying an ephod is synonymous with priest 
or sacred minister. This leads to the inference that, as one of the chief 
duties of a priest was to obtain divine oracles, so the ephod, his constant 
companion, was a medium of divination. Micah's ephod and teraphim 
were used for divining. David, on two occasions (1 Sam. 23, 9; 30,7), 
used the ephod for the same purpose and received the sort of answer one 
might get from lots. These passages make it plain that the ephod was a 
medium of divination, and the connection with teraphim is an additional 
proof. Divination by sacred lots was a general and unoondemned practice 
in Israel. Hosea (740 B. C.) censures the people for the idolatrous use of 
images, but has apparently no objection to the use of ephod and teraphim 
(Hos. 3, 4). What the teraphim were is not perfectly plain. The Greek 
word in the passage just referred to is 9^Aoi, plain speakerB^ perhaps. lo 
the prophet Zechariah 10, 2 we read The teraphim have spoken nxntfy, and 
the diviners have seen a lie. Here the Greek for teraphim is iato4>$€yy6fifW9i, 
the plain speakers^ and they are evidently a medium of divination. Then 
again, in 1 Sam. 14, 41 Saul uses the sacred lots, the Urim and Thummimas 
may be seen from the LXX.^ In drawing the lot, Saul says, Give TAummm, 
and the Greek Bible reads, ths IHiKovs, the same word used in Hosea for 
teraphim. So there is ground for thinking that the teraphim, if not 
identical with the Urim and Thummim, were used fur the same purpose, 
and though at times they seem to have varied much in size, they are 
associated with divination from first to last. 

It only remains to notice the latest passages, in Exodus and Leviticos, 
where the ephod is described. Canon Driver, in his article in Hastings' 
Dictionary of the Bible, takes these passages first (though he assigns them 
to 500 6. C.) and consequently can arrive at no conclusion. In the Priestlj 
Code we find the ephod as it was conceived to be after the Captivity, when 
the Jews had probably lost all knowledge of the ancient ephod, as tbej 
had of the use of the Urim and Thummim (see Ezra 2, 63). So we Deed 
not be surprised if we find the ephod no longer carried or girded on the km. 
It appears as a humeral appendage coming to the waist before and behind, 
and bearing on the front part the breastplate containing the Urim and 
Thummim, which was securely fastened to it. A long robe is worn with 
the ephod, and it is said, in the account in Chronicles of David danciog 
before the Ark, that he had on this robe. But the Book of Chronicles wis 
not written before 330 B. C. The story of Michal does not appear in the 
version of the Chronicler. It is to be noted, however, that the ephod of 
post-Exilic times is chiefly made of gold, and is always associated with 
divination. 

We may therefore conclude that the ephod of pre-Exilic times was a 
receptacle or bag, of gold or cloth, probably containing the sacred lots; 
used habitually for divination; frequently girded upon the loins; and 
always giving the bearer a sacred character. According to Professor Haapt, 
who pointed out to me the meaning of ephod in 2 Sam. 8, the best trans- 
lation for the Heb. ^hod would be scarf. This would suggest an article of 
dress worn about the waist or the neck, or over the shoulders (cf. the Roman 
Catholic stole) while the corresponding Old High German word sekarpe 
means pockety pouch = Old French escharpe, a pilgrim's scrip, or wallet, 
hanging about the neck. Lagarde's explanation of ephod in his Milihei- 
lungen, vol. 4, p. 17 is untenable. 



A Modern Cuneiform Congratulatory Message. Bj 
W. B. McPherson. 

[Abstract of a paper read before the Uniyersitj Philological Association, Feb. 16, 1900] 

The Oriental Seminary of the Johns Hopkins University has paid par- 
ticular attention to the study of Cuneiform Epistolary Literature. ^^ 
Johnston's thesis was devoted to this special branch of Aasyriology, and h^ 
has supplemented his inaugural dissertation by a number of important 



i Compare notes 12 and 53-B2 to Professor Haopt's BabpUmkm SlemenU m theh^ 
RUual, vol. xLx of the Journal qf Biblical LUerat^im (Boston, 1900). 
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ipers bearing on the same subject. The Notes on the English translation 

Joshua (pp. 47-55) in the Polychrome Bible edited by Profesor Haupt 
>ntain an elaborate, illustrated excursus on the famous cuneiform dispatches 
lown as the Tel el-Amama Tablets, which represent a part of the official 
rrespondence of Amenophis III. and Amenophis IV. of Egypt with the 
ngs of fiabylonia and other states of Western Asia, and especially with 
e Egyptian officials and subject-allies in Palestine, thus throwing a flood 

light on Egypt and Western Asia, and above all on Palestine, about 
iOO B. C, probably some time before the Exodus and Conquest. 

Nor has the interest of the Oriental Seminary been confined to am/dent 
meiform letters; and although Assyrian may never again beobme the 
nguage of diplomacy, in which capacity we find it in the Amama tablets, 
)t it has occasionally been employed during the past decade for several 
•ngratulatory messages, letters of introduction, etc 

When the Continental publishers of The Polychrome Bible, the well 
lown house of J. C. Hinrichs, of Leipzig, celebrated, on the iRt of August, 
t91, the 100th anniversary of the establishment of their firm, they received 
congratulatory message engraved, in genuine Assyrian style, on a real 
ay tablet like the tablet containing the modern reproduction of the 
abylonian account of the Deluge, published under the auspices of the 
niversity. The text of the Hinrichs tablet was composed by the head of 
le Semitic department of the Johns Hopkins Uni vereity, and accompanied 
r a German translation, prepared by Professor Friedrich Delitzsch, of 
erlin. A transliteration of the cuneiform text with an English transla- 
on by Professor J. D. Prince, of New York University, is published in 
le Johns Hopkins University Circulars, No. 98, May 1892, p. 92. 
The famous Mtnu of the Eighth International Congress of Orientalists, 
?ld at Stockholm in 1889, which was accompanied by a unique collection 
' original poems in the various Oriental languages, furnished by leading 
lecialists, describing the several courses of the banquet, contains also a 
meiform poem on the Babylonian Noah*s first venture in the manufacture 

wine {cf. Gen. 9, 20-27). This interesting text, in the style of the 
abylonian Nlmrod Epic, tells how, after the Deluge, the Babylonian 
oah, Xisuthrus, complained to the gods that he could no longer drink 
ater which had been polluted by the drowning of so many wicked men 
)d beasts. In answer to his prayer he was given, by the god Ea, a 
iraculous liquor called BUR-DU. In the fervor of his piety Xisuthrus 
K»;?ived the gift of the gods with such open heart that finally his divine 
lardians were obliged to send their pious votary a magical antidote, con- 
sting chiefly of some effiervescent water and a salted fish, to counteract 
le effects of the attack of the evil demon known in Babylonian demon- 
logy as KA-TER. 

The latest cuneiform production, so far as I know, is a congratulatory 
leseage written on the 30th of Dec., 1899, which was the 25th anniversary 
f the election of President Oilman to the Presidency of the Johns Hopkins 
Jniversity. I append a translation of this text and a transliteration of 
he cuneiform original. 

TllANSIiATION. 

To the great chief, 

Dftni'Ilu the son of Gilm&nu 

thy servant Pa'iilu the son of Ha'uptu : 

A hearty, hearty greeting to my lord I 
On the auspicious day when 25 years ago 
thou wast chosen 

to the Presidency of the great school ; 
the house of teaching and instruction, 
the seat of the Lord of Inscrutable Wisdom, 
established in the Monumental City — 
when thou wast selected by the wise men 
whom the Prince of Merchants, 
Shunsu the son of Hupkinsu, 
had entrusted with his great wealth, 
for the benefit of knowledge and righteousness, 
to teach human kind tru th- 
en thb day may the Lord of Heaven and Earth 
grant length of days, health of mind and body 
to the great chief, my lord. 
May He extend thy rule to the end of days ! 
I pray daily for the life of the chief, my lord. 



May it be well with thee in the new year I 

May the Lord of Heaven and Earth prosper the work of thy hands ; 

may He establish prosperity in the home of the great school. 

Nebo, the Scribe of the Universe, 

hath joyfully looked on thy deeds. 

Thou hast erected a monument above all monuments of the Monu- 

The splendor of thy name is established for ever. [mental City. 

Written upon the swift cars 

of the road of iron, 

between the City of Brotherly Love and the Monumental City, 

on the 30th day of the 12th month of the year of our Lord 1899. 

Tbansuteration of Cuneiform Text. 

1 Ana aiaridi rM 
Ddni^ili mdr Oilmdni 
arduka Pa*iUu mdr Xa^upH. 
lA lidmu ana heWa adannii adannii ! 

5 Ina ikmi mitgari ia uUu XXV lotid/t 

tannamiru aUa 

ana alwridtiti ia bit mununu rabi 

bU iddt u hdmudi 

hibal Belnimeqi 
10 iainadl Qalmdni iMndni 

ia uiiiUca amddti engiUi 

ia moHk iamkttre 

Swiau mdr Xupkinsi 

nifirtaiu kabiUa uiadgiiH pdnHiun 
15 ana ruddi her it utni u miiari 

ana iCbnu niie keUu^ — 

tna Hani annH Bd iame u er^U^ 

ardku Hme, tHJb libbi^ M Hri 

ana belt rabt aiaridPa liqd 
20 aiaridiUkaana^Hmemdlikf 

tlntilttu ana baldf napidti ia aiaridCa ugaUd 

m iulmu ana kdia ina iaUi eOeti 

iibfmka kc^dnd-ma IH-tdba 

Bel iame u ergiii"^ Upir gdtdka lUaUim 
25 iulmu ina bit mummu raU lipqid 

NabC dupiar mima himiu 

epietika xadti ippalis 

falmu tOMqup 

eH ^mdni kdliiunu 
30 ia dl (^ulmdni 

melamme iumika ana baldf <kme rULqdAi iaUdkan , 

Safir ina eli rulcAbe xitmufdti 
ia etUH bartilli 

ina berit dl Nardm-axdli u dl Qahndni 
35 ina Hm XXX ia arax XH iaUi Bdini MDCCCXCIX. 



The second part of Volume IV of Beitraqe zdr Assyrioix)- 
GiE UND SEMrnscHEN SpRACHWi88EN8CHAFT, edited by Professor 
Friedrich Delitzsch and Professor Paul Haupt, has just appeared. 
It contains the following papers : — 

Weissbach, F. H., Zur Serie Ma^lu. With two illustrations. 

Susische Thontafelchen. With fourteen illustrations. 

MiTTWOCH, £uoEN, HebraiBche Inschriften aus Palmyra. With one 
illustration. 

SoBERNHEiM, M., Palmyrcnische Inschriften. With two illustrations. 

Zehnpfund, Rudolf, Zuquaqtpu, das Schropfinstrument der Babylonier. 
With one illustration. 

Friedrich, Thomas, Die AuRgrabungen von Sendschirli und das btt 
hillAni. With six illustrations. 
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ations on the Garnet ophyte and Embryo of 
m Distichum, Richard. By W. C. Coker. 

rial from which most of mj results were obtained was collected 
ntervals from Baltimore, Maryland, and Hartsvilie, South Caro- 
ct seed are rarely found in Baltimore, and ail stages after May 
:en from South Carolina material. 

irlj part of the year before their maturity both male and 
irs are easily distinguishable, the male flower being, however, 
more developed on the Ist of October than the female. At 
e pollen sacks are large and, archesporium and tapetum are 
^ubhable. In the female flower the nucellus may be seen as a 
)erence directly in the axis of the sporophyl, while the integu- 
)lacental cushion only appear later. Before the middle of 
ntegument has reached the tip of the nucellus and a group of 
1 at the base of the latter may be distinguished as primary 
a. When the pollen is shed a week or two later the integu- 
t twice as long as the nucellus and the channel of the micro- 
reely by a wide mouth. The placenta now appears as a con- 
ominence just above the ovule, being most developed in the 
m of the sporophyl. The micropile now begins to close by the 
»f the inner cells of the integument near its tip and by the 
the number of cells at this point. By May 10th the arche- 
1 reached its full size and is surrounded by several layered 
lich is, however, not closely demarked from it. The arches- 
at the very base of the nucellus and in form and position is 
lat of Juniperus, Callitris and other Cupressineae. One of 
tr near the center of the group begins to enlarge and the other 
rchesporium become loosened and show signs of disintegration, 
ire is a division of a mother cell into four macrospores has not 
ined. 

i first of June the macrospore has reached its full size and 
rly the whole length of the much-enlarged nucellus. The 
till confined to a thin peripheral layer in the sac, but their 
ipid and a cellular endosperm soon begins to form, its growth 
apid at the micropilar end. After the endosperm has become 
issue, the nuclei, which are small in comparison to the cell 
I to divide, apparently araitotically, and the cells become multi- 
% many as 6 or 7 nuclei being not infrequent in one cavity, 
.he tip of the integument has become much hardened by the 
, of thick, pitted walls in the cells of that region. 
3th, the mother cells of the archegonia have become greatly 
nd the neck cells are being cut ofil The archegonia are 
:lose contact in a group at the tip of the prothallus and soon 



come to lie in a deep depression just as in the Cupressineae. After fertili- 
zation this depression is closed by the growing in of the nucellus over the 
archegonia. The neck cell divides into four as in Juniperus. Just before 
fertilization, which occurs about a week later, a ventral canal cell is cut off 
and lies as a mass of nuclear matter just under the neck cells and usually 
near the wall of the archegonium. The female pro-nucleus remains near 
the tip of the oosphere and is in this position at the time of fertilization. 
The mature oosphere contains two masses, one at each end, which stain 
like the other cytoplasmic contents, but, by their greater density and dis- 
tinct limits, are very conspicuous. 

The lower ends of all the archegonia and the outer edges of the peri- 
pheral ones are bordered hf a distinct layer of densely granular oells, 
which doubtless helps to nourish the oosphere, as in these regions the wall 
between the two is furnished with large pits. These pits have not been 
carefully studied, but seem to resemble those of the Abietineaee, Taxaceae 
and Cycadeae in function. 

The pollen sprouts almost immediately on reaching the nucellus, and the 
tube grows with little or no interruption until it touches the still nearly 
empty embryo-sac about the 1st of June. The early stages of sprouting 
have not been observed, but by May 10th the tube has reached about half 
way to the embryo-sac and contains three nuclei near its growing point. 
These are probably the pollen tube nucleus, the stalk nucleus, and the body 
cell nucleus. When the pollen tube has reached the embryo-sac, the three 
nuclei are seen in a group. The body-cell nucleus is somewhat larger than 
the other two, and lies just behind them. As many as three or four tubes 
may push their way into the funnel over the archegonia, as may also 
happen in Juniperus and Thuja. The body nucleus increases rapidly in 
size and becomes surrounded with a mass of dense protoplasm, which, before 
division, is separated from the other protoplasm of the tube by a sharp 
and distinct surface. Just before fertilization the male nuclei divide into 
two as in other cases. All the nuclei in the pollen tube pass into the 
archegonia in fertilization, but the tube and stalk nuclei are undergoing 
disintegration at the time and can not be certainly located in the oosphere ; 
but, in connection with the broken-down neck cells, form a more or less 
evident granular mass in the tips of the arch^onia after the the collapse of 
the tube. Both male pro-nuclei may enter into the same archegonium, in 
which case one remains at the tip and is evident even after several divi- 
Bions of the oospore. The male and female pronuclei oome in contact near 
the upper end of the archegonia, and are partly surrounded at this stage 
by a dense mass of cytoplasm the origin of which is at present obscure. 
The nuclei travel together towards the base of the oospore and the cyto- 
plasmic mass gradually draws itself entirely around them. They do not 
fuse completely until the bottom is nearly or quite reached. 

The first division of the oospore does not seem to be constant in diiectioD, 
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the wall formed being either perpendicular to the long axis of the arche- 
goniam or more or less inclined to it In the next stage obtained, the pro- 
embryo consists of three tiers of foar cells each. In the upper tier no cell 
walls are found, or if so they are soon dissolved, so that the nuclei lie free 
in the cavity of the archegonium. The pro-embryo in this stage is very 
like that of Juniperus, as it is also a little later, when the number of 
tie*^ has increased to four and the second tier from the top has greatly 
elongated so that the embryo is forced out into the endosperm. 

The results so far arrived at point to the conclusion that in the stages 
of its development described above Taxodium agrees closely with the 
Cnpressineae, and differs widely from Sequoia as described by Shaw. 



PLANTS, A TEXT-BOOK OF BOTANY." 
A Review by D. S. Johnson. 

The conception and plan of Part I of the book were evidently guided by the 
desire to illuminate the facts of plant structure by the results of modern 
ecology. 

Of the pre-eminent suitability and interest of these facts for beginners 
and for those who never go far beyond this stage there can be little doubt, 
for, as the author suggests, these are the phenomena which are open to 
observation everywhere without apparatus or artificial experimentation. 
Neitiher can it come amiss for those who expect to pursue the subject 
further to become thoroughly impressed at the start with the fact, which is 
easily lost sight of in reading many text-books of botany, that the important 
thing is not structure as such but structures as efficient tools or organs for 
carrying on the work of the plant. 

Of the several recent attempts to present in a form suitable for beginners 
the primary facts of this relation of structure to fnnction, and thus to 
environment^ the present seems to the reviewer to be the most satisfactory. 
The difficulty hitherto experienced has been that of attaining a clear logi- 
cal arrangement, with a raiwa d^ilre which shall be to some extent at least 
evident to the student, an advantage that, whatever its other shortcomings, 
has been possessed by the formal structural botany of the past. 

As to the exact oider in which the various topics should be taken up 
there is much difference of opinion, but the naturalness with which each 
topic here leads the student on to the next is sufficient evidence that the 
author's way is at least one of the good ones. 

In the second half of the book we find a brief but clear presentation of 
the life histories of the chief groups of plants and short chapters on his- 
tology, physiology and ecology. 

It is very gratifying to find the author using the term ^ vegetative multi- 
plication," for those modes of forming new individuals where (usually) 
slightly modified vegetative parts are concerned, instead of confusing the 
primarily distinct adjectives " vegetative " and " reproductive " as has been 
frequently done of late by combining them into one word to describe the 
above mentioned process. It is doubtful also whether the substitution (on 
p. 110, Part I) of " egg " for fertilized egg or oospore is a wise one, since 
this incurs the risk of causing confusion later on when the proper term is 
used for the same thing. 

In speaking of secondary growth (on p. 288, Part II) a few words might 
have suggested the origin of secondary pith rays, which must^ as the dis- 
cussion stands, prove troublesome puzzles to the reader who seeks here an 
explanation of the structure of common woody stems. 

The choice of a liverwort which will show the essential features of 
development in this group and at the same time be generally obtainable is 
perhaps difficult, but it is certainly true that making Marchantia the princi- 
pal type introduces exceptionally complicated structures, at a point where 
the essential new features are sufficiently difficult to grasp. Moreover, it is 
apt to become the typical liverwort in the student's mind and so to partially 
obscure the close resemblance of the life-history here to that of the mosses. 
The reviewer believes that the substitution of some species of the common 
genera Pallavicinia, Pellia or the foliose Scapania, Lophocolea, etc., would 
best serve the end in view in a brief study of the group. 



Finally in the illustration of the book both author and printer have been 
highly successful. The figures of toadstools copied from Gibson are sufficient 
evidence that the artistic quality may be a decided addition to a scientific 
drawing when combined with a proper degree of accuracy, while in the 
many original drawings that replace certain standard figures it is pleasing 
to find other merits than mere newness to warrant the substitution. 



» PlanU, A Text-book of Botany. By John M. Coulter, A. M., Ph. D. Head of the depart- 
ment of Botany of the University of Chicago. New York, D. Appleton A. Co., 1900. 
Part I, Plant Relations, pp. 264 ; Part II, Plant Structures, pp. 348. 



On the Embryo-sac of Saururus Cemuus. By Dun- 
can S. Johnson. 

The development of Saururus has been studied during the past winter in 
connection with work on the Piperaceae. The material used was obtained 
chiefly at Beaufort, N. C, while the writer was at the U. 8. F. C. labora- 
tory there during the summer of 1899. The points especially studied are 
the development of the flower and fruit and the sprouting of the seei 
The flower, which consists of four carpels and six stamens on the upper 
surface of a spoon-shaped bract, develops in a manner like that described 
by Schmitz for the Piperaceae. The ovules are two in each carpel of which 
but one matures to a seed. 

The primary mother cell of the embryo-sac is hypodermal and fornu a 
single tapetal cell above. It then divides to three potential macrospora 
of which the lower becomes functional. The nucleus of this divides to 
eight in the usual way and from these are formed the typical egg apparatos, 
endosperm nucleus and three evanescent antipodals. 

After fertilization the egg remains quiescent for some time and the syn- 
ergids persist indefinitely. After the first division of the endosperm 
nucellus one of the daughter nuclei remains in the upper end of the 
now flask-like embryo-sac, while the other moves down into the body 
of the flask and a wall is formed across the lower end of the neck separ- 
ating the cavity of the embryo-sac into two. The lower nucleus becomn 
very large and apparently controls the, at first rapid, encroachment of the 
basal portion of the embryo-sac upon the tissue of the nucellus, but nerer 
divides further and degenerates before the seed is ripe. 

The upper nucleus continues to divide and forms a cell wall immedi- 
ately after each division. In this way the neck of the embryo-sac iseooo 
filled and then by lateral growth the endosperm swells out to fill the whole 
upper pointed end of the seed, like a double cone, with the lower end reach- 
ing down one-fourth of the length of the seed to the body of the flask-like 
embryo-sac cavity, which body is filled only with a lightly staining appar- 
ently slimy substance. All the other space within the seed coats is filled 
by the densely stored tissue of the perisperm. The embryo begins to 
develop before the endosperm has widened much. The first division is 
transverse and when the seed is ripe the embryo has just begun to show a 
heart shaped form, with the very short suspensor and blunt root above and 
the cotyledons showing as two very short lobes below, the whole being 
surrounded then by six or more layers of endorsperm on all sides and below. 

In this condition the seed rests, surrounded by the spongy carpel aod 
outer integument and a principal seed coat formed by the much thickened 
outer layer of the inner integument. 

At sprouting the endosperm bursts through at the tip of the seed as a 
whitish papilla, within which is a cavity containing the embryo. The 
latter soon pushes its root out at the tip of the endosperm papilla aod 
bends down to the soil. The tips of the oval cotyledons are tightly 
clasped by the endosperm and remain attached while the whole fruit is 
raised from the ground. 

The endosperm expands within to absorb all of the perisperm and the 
swollen tips of the cotyledons crowd the thin endosperm out against the 
food supply. 

In conclusion then the structure of the flower and of the sporophjte in 
general indicates relationship with the Piperaceae. The embryo-sac is 
typical while the mode of formation of the endosperm and the smtll 
amount of it in the ripe seed is found also in such an evidently distantly 
related family as the Nymphaeaceae. 

The behavior of the endosperm at sprouting is nnuaual, but we ni>T 
regard it as completing during sprouting, the function of breaking down the 
nucellus for the use of the embryo, which in such seeds as thoee of Pbase- 
olus, Pisum, etc, is completed before the seed ripens. 
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Embryo-sac of Peperomia Pellucida. By Dun- 

JOHNBON. 

iterial of various Piperaceae collected in Jamaica in 1897 by the 
Humphrey included an abundance of well preserved material of 
i species. The following abstract gives the most important results 
study of this material. 

velopment of the flower is essentially as described by Schmitz. The 
Qsists of a top-shaped bract in the axil of which is borne a single 
Ih a single stamen on each side. The single orthotropous ovule has 
ategument and closely fills the cavity of the ovary, 
imary archesporial cell is single and subepidermal. It cuts off a 
)etal cell above and then immediately develops to the embryo-sac. 
eu8 of the embryo-sac divides by mitosis to sixteen similar nuclei, 
tl about in the peripheral layer of cytoplasm. Two of these nuclei 
found at the upper end of the sac with a rather larger portion of 
1 about each. The larger of these two nuclei with its cytoplasm 
egg, the wall of which is at first very delicate and indistinct. The 
DS to play the part of a synergid and it likewise has no distinct wall 
uch later stage. 

lit the time the pollen tube reaches the egg eight of the remaining 
peripheral nuclei collect in a compact group, located near the 
basal wall of the embryo-sac or central and often just below the egg. 
e male and female nuclei fuse these eight nuclei fuse together com- 
ito one large nucleus which from this time behaves like the endo- 
deus of the ordinary Angiosperm embryo-sac 
ucleus begins to divide before any change is visible in the egg. 
spindle formed by the endosperm nucleus is transverse and the 
which immediately forms from the spindle fibres stretches from 
fell defined wall of the fertilized egg to the base of the still spheri- 
yo-sac. The two endosperm cells thus formed divide further as 
lent goes on still in the latest stages seen, probably nearly ripe 
!re are fifteen or twenty endosperm cells forming a single layer 
le embryo except above it. The latter at this time consists of fifteen 
^'ells reaching down nearly half way to the base of the embryo-sac, 
le synergid persists even to this stage and remains distinct from 
embryo and endosperm. 

maining six peripheral nuclei are seen at this stage to be flattened 
le wall of the but little enlarged embryo-sac by the endosperm cells 
signs of degeneration. 

dosperm cells appear at this time to have protoplasmic contents 
. the whole tissue of the relatively much enlarged nucellus is 
•acked with starch. 

mils here ^iven agree with those recently published by Campbell, 
orm up to the sixteen nucleate stage of the embryo-sac. But he 
synergidae and interprets the group of eight nuclei as probably 
s, which he thinks separate again later. He also interpreted as 
lie embryo the mass of endosperm cells which finally fill most of 
yo-sac and therefore concludes that there is no endosperm, 
thor hopes in the near future to be able to study the sprouting of 
in this plant and thus to discover whether the part played by this 
endosperm at that time is such as to demonstrate this as its true 



r of Appearance of the Mesenteries and Septa 
Madreporaria. By J. E. Duerden. 

1 the Madreporaria the number and arrangement of the septa 
e the most fundamental characteristic, as is the case with the 
ies among the Actiniaria. Often, however, so many variations 
ing irregularities occur, even in forms which are otherwise closely 
hat their value for taxonomic purposes has been much impaired, 
been all the more forcibly impressed since it has been demonstrated 
1 instances that the adult arrangement may be of a type different 
t in the early stages. The tendency to diminish the importance of 
1 plan has reached its climax in the attempt of Quelch and others 
ute the old group Rugosa or Tetracoralla among the more modem 
ous families. 

iie significance of the septal arrangement of corals, and often the 
rangement itself, can only be determined by full investigations of 



the soft parts of the polyps at different stages. It was the hope of further- 
ing this, and, if possible, of discovering some indications of relationships 
from the polyps themselves, that induced wprkers like Prof. G. von Koch, 
Dr. O. H. Fowler, and Prof. G. C. Bourne to ondertake their elaborate 
investigations on the morphology of Madreporarian polyps. So far, the 
results from this standpoint are confessedly disappointing. They have in 
the main but served to demonstrate the general Hexactinian character of 
the group. Of late years von Koch, Ortmann, Miss Ogilvie, and others 
have directed their attention to the microscopic structure of the corallum, 
and have sought to obtain from this characters of classificatory value. 

A residence within the neighbourhood of coral-reefs has afforded me the 
opportunity of examining, both in the living condition and anatomically, 
over a score of si)ecies of coral polyps, all well known. West Indian shallow 
water forms. The following notes are a brief r^um^ of what appear to be 
the more important results in connection with the order of appearance of 
the mesenteries and septa. 

The first six pairs of mesenteries are found to differ so essentially in their 
mode of origin and significance from the mesenteries appearing later that I 
find it convenient to have some word which will include them either as a 
whole or individually. I therefore propose for them the term "Protoc- 
nemes," and shall refer to the mesenteries subsequently developed as 
'^ Metacnemes." Similarly with the septa : the six or twelve primary septa, 
appearing in association with the protocnemes, will be referred to as ** Pro- 
tosepta," and the later formed members as " Metasepta." 

Development of the Protocnemes. 

From the time of the publication of the classic researches of Prof. H. de 
Lacaze-Duthiers (1872-73) onwards, numerous embryological studies, upon 
both the Actiniafia and Madreporaria, have demonstrated that the twelve 
primary mesenteries always arise in bilateral pairs in a definite order. 

In the larvae of Actinia mesanbryantheum^ Bunodes gemmaeeaf etc., Lacase- 
Duthiers found that the first pair of mesenteries divided the ooelenteric 
cavity into two unequal compartments. The second pair appeared in the 
larger or dorsal of the two chambers, cutting off a middle chamber; then 
within the primary smaller or ventral chamber the third pair was devel- 
oped. The fourth pair is described as appearing between the first and 
second pairs, but most subsequent researches have demonstrated that it 
arises at the dorsal extremity, its members becoming the sulcular directives. 
The fifth and sixth pairs arise practically simultaneously, and, as now 
proved for a number of forms, within the middle and solco-lateral chambers 
on each side. The relative positions of the second and fourth pairs of 
mesenteries, as understood by LAcaze-Duthiers, are represented on the 
annexed figure by the Arabic numerals, while the Roman numerals show the 
order since established (Fig. 1 ). In his last important contribution on corals 
Prof. Lacaze-Duthiers (1897) indicates that in BalanophyUia regia the 
fourth pair of mesenteries is situated between the first and third pairs, that 
is, it corresponds with the sixth pair of Fig. 1. 

The order of appearance of the primary mesenteries in such that each 
new pair arises within the succeeding oldest and largest chamber, which 
thereby becomes divided into two compartments on each side. 

Two of the most complete series of stages in the development of the 
protocnemes of Madreporarian polyps are now known, as a result of the 
researches of Prof. H. V. Wilson and Prof. G. von Koch. H. V. Wilson 
(1888) has traced their origin in the West-Indian coral, Manieina areolafa, 
from the earliest stage in the larva to the young polyp with three cycles of 
mesenteries. The second and fourth pairs of protocnemic mesenteries 
being transposed, Wilson's results agree with those of Lacaze-Duthiers. G. 
von Koch (1897) describes and figures the order of development in the 
young polyp of Oaryophyllia cyaihusj from the stage with four mesenteries to 
the completion of the first cycle. In this species the sequence is in perfect 
agreement with that obtained by Wilson. 

My own results upon the larvae of Manieina areolata confirm those of 
Wilson. Stages with from three to six pairs of mesenteries have been 
obtained, the last (Fig. 1 ) also reproducing most of the details of von 
Koch's figure (p. 670) of Caryophyllia. The young polyps of Manieina 
remained for a week or two at the protocnemic stage, the first cycle of 
septa aribing in the meantime. Evidence confirmatory of the same order 
of sequence has also been obtained from the larvae of Favia ananas and 
Cladoeora arhttscula; stages with from three to six pairs of mesenteries have 
been secured. Non-extruded larvae of Foritea elavaria also reveal a phase 
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with only three pftin of mesenteries, and the adult polyps complete the 
stage shown in Fig. 1. 

The examination of a number of early stages in the budding of polyps 
discloses that in the asexual method of increase there is the closest agreement 
in the order of development of the mesenteries with that above described 
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. Fig. 1. 

Diagrammatic arrangement of the mesenteries of a young polyp of Manicina areol<Ua 
at the stage with six entoooelic septa. Only six pairs of Protocnemes are present, the 
Edwardsian mesenteries complete, and the fifth and sixth bilateral pairs incomplete. 
The Roman namerals indicate the order in which the pairs of mesenteries have been 
found to appear, while as regards the second and fourth pairs the Arabic numerals give 
the order as understood by Prof. Lacaze-Duthiers. Mesenteries vi. and i. , and v. and ii. on 
Mch side of the polyp constitute ' unilateral ' pairs, in contradistinction to the ' bilateral ' 
pairs in which the moietes are on the opposite sides. The same stage of mesenterial 
derelopment occurs in most of the mature polyps of Madrepora and Porites, and is a 
resting stage in the development of many coral and Aotinian larvae and of asexually 
produced coral buds. The lower aspect is ventral or sulcwr, the upper dorsal or sulcular. 
D, D, Directives. 

for the sexual ly-produced polyps. The youngest bud obtained is from a 
colony of Qadaoora aihuBcida\ only eight protocnemes are present, all 
united with the stomodaeum. Shortly below the stomodaeum only four 
mesenteries remain, and bear mesenterial filaments ; then two of these dis- 
appear ; and the two remaining, representing the first pair to arise, are 
continued much further, and bear filaments almost to their termination. 
In other buds of Cladocora sectionized all the protocnemes are already 
developed; the Edwardsian mesenteries are complete, and the fiflh and 
sixth pairs incomplete, just as in the larva of Manicina (Fig. I). 

Similarly with buds of Solenastraea : stages have been obtained in which 
only four pairs of mesenteries are complete and bear mesenterial filaments, 
while the two incomplete pairs are devoid of filaments and disappear in 
advance of the others. In a very early bud of Madrepora sectionized all 
the protocnemes are already present, but their relative size and extent of 
course are such as to suggest that the pairs appeared in the order estab- 
lished for the mesenteries of sexually originating polyps. 

The polyps of the three types of West- Indian Madrepora {palmaUiy 
proliferay eervieomis), as also those of three different species of Porites 
examined, rarely develop beyond the protocnemic stage. The four pairs 
of Edwardsian mesenteries are nearly always complete, and the fifth and 
sixth pairs are incomplete throughout the extent of the stomodaeum, and 
devoid of mesenterial filaments. The adult polyps of Madrepora and 
Porites then are essentially larval as regards the extent of development of 
the mesenteries, and in the fuller account it will be shown that the tentacles 
are in a similar phase. 

Summarizing we find : 

(1). That the twelve protocnemes arise within the larva in bilateral 
pairs in a definite order, which is probably the same throughout the Madre- 
poraria and Actiniaria. 

(2). Two pairs of directives are always present. 

(3). The first four pairs are the earliest to unite with the stomodaeum 
(Edwardsia-stage), and a long interval may elapse before the fifth and sixth 
pairs become complete, and the metacnemes appear. 

(4). The development of the protocnemes in asexually-produced buds 
is in close agreement with that of sexually-produced polyps. 

(6). Most of the polyps of the genera Madrepora and Porites never pass 
beyond the protocnemic stage. 

Order op Development op the Metacnemes. 

While much attention has been given to the order of appearance of the 
protocnemes in the Madreporaria and Actiniaria, comparatively few obser- 



vations have been recorded with regard to the sequence of development 
of the metacnemes. For the Madreporaria the establishment of this 
becomes a matter of great importance, seeing that by it is determined the 
septal arrangement of the adult coral. 

The passage from the protocnemic to the metacnemic stage of Actinozoan 
development is one of the greatest morphological significance. Prof. 
Lacaze-Duthiers was the first to realize this in the Actiniae. Thus, in his 
r^um^ of the development of Actinia meaembryanthemumf etc., (p. 362) he 
writes: '^Ainsi la loi qui preside k la mnltiplication des parties depuis 
Torigine jusqu'au nombre donze, n'est pas la mdme que celle qui r4git la 
multiplication aprds que ce chiffre est atteint." 

As regards sexually-produced coral polyps we have no records of the 
actual order of appearance followed by the metacnemes. The embryologi* 
cal observations of Lacaze-Duthiers, von Koch, and Wilson, so far as they 
concern the polyps themselves, practically cease with the protocnemic stage. 
From a study of young buds I have, however, obtained a number of such 
developmental stages, and there is little doubt that the sequence in these is 
exactly the same as that in polyps with direct larval predecessors. Bods 
and young polyps of Cladocora arbuscula will serve as examples up to a 
certain stage. 




Fig. 2. 

Flan of mesenterial arrangement in a young bud of dadoeora cwbtueula. The protoc- 
nemes are at the same stage of development as in Fig. 1, but two pairs of metacoemes 
(vii., VII.) have appeared within the ventral exocoeles. 

Fig. 2 represents diagrammatically a transverse section through a bud in 
which two pairs of mesenteries are present, in addition to the twehe pro- 
tocnemes; of the latter, only the Edwardsian mesenteries are complete, aod 
bear mesenterial filaments below. The two pairs of metacnemes occur in the 
exocoeles, one on each side of the sulcar or ventral directives, and as yet 
are very rudimentary, extending but a short distance down the ooIumD* 
wall. No muscular elements nor mesenterial filaments are distinguishable. 

A transverse section through a somewhat older bud of Cladocora is rep- 
resented in Fig. 3. Even jet the fifth and sixth bilateral pairs of protoc- 




Fig. 3. 

Plan of mesenterial arrangement in an older bud of Cladocora. Six pairs of meta^ 
nemes (vii.-ix.) have appeared, and show a progressive development from the ventrtl ^ 
the dorsal aspect 

nemes are free towards the lower termination of the stomodaeum. Six 
alternating pairs of metacnemes are now present, but show a marke<l 
gradation, in the extent of their development, in passing from the ventral 
to the dorsal aspect of the polyp. Mesenterial filaments occur on the paii* 
in the ventral exocoeles, and the longitudinal muscle fibres are recog- 
nizable ; muscle fibres are also present on the pairs in the middle lateral 
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:lea, but no trace of mesenterial filameiils; (he paira in the dorsal 
^les are wtrj rudimentary. The proportional development indiealea, 
« alao tlie previous figure, that the wqiience of appearance of the 
lamea is from the ventral to the dorsal border of the polyp, which 
?Tcl to the colony as a whole is from the abaxial [o the aiial 
. At a liltk later slage the mesenteries are arranged sb followa: 

prctocoemic paira, all the members complete and forming nnilaleral 
except the direclive% which remain bilateral imirs; (2) aii alter- 

metacnemic pairs, all incomplele, equally Heveloped, and bearing 
ala. Many polyps in a colony are not developed beyond this slage. 
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n pnln of mesetilcrle) an 
Tbe ftnir pairs a! tecom 



may now consider the order of appeamnce of the second-cycle 
lemes. These, when coiii[ilele, consist of twelve pairs disposed 

the twelve eiocoelea of the firsl-cjcle metacnemes and the protoc- 
Mature polype of Cladocora ii»u»lly possess a certain number of 
-cycle metacneme^ lint never the full complement. Kig.4 represents 
.verse section through tbe Kloniodaeal refiion of a polyp with sixteen 
•f mesenleriefi. Of these the six complete pairs ire protocnemes, the 
temating pairs are tirst-cycle meiacnemes, and the four pairs 
ling are the only rejiresenlatlves of the Eecond-cycle metacnemes. 
Iter are but feebly developed and devoid of mesenterial filaments. 




prim! 

ct of greatest 
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of symmetry 
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. iportance in connection with the new pairs of melac- 

iction to tbe exocoetea on the iior>«l aspect of the fint- 

10 both the dorasi nn<l ventral aspects as consider- 

ild suggest. The latter consideration is evidently 



The polyps of Qadoeora arbuimia very rarely pass beyond the atage with 
sixteen nieeenteriea, which corresponds externally with thirty-two tenEa> 
cles. For tbe further mesenterial sequence, therefore, other species will be 
employed. Fig. 5 is a diagrnnimatic representation of the metenleries in a 
young polyp of Mankina artolala, as they appear in sections towards the 
lower termination of (he stomodaeiim. Six complete pairs of prolocnemtf 
are present, six well developed, incomplete pairs of firsl-cycle metacoetuea, 
and six small pairs of second-cycle melacnemea. The last series are dis- 
posed in the same relative positiona as in Cladocora. The lower portion of 
the figure reveals how tbe remaining aix pairs of second-cycle metacnemes, 
necessary to complete the cycle, arise. One pair Is seen on the right side, 
within tbe exocoele between the ventral pair of directives and the pair of 
Gnt-cycle melacnemea. In the corresponding middle exnooele a single 
meeentery has also appeared, but none as y«l on the left side. 

^ JB, »* 




«r:al srraDgement In a pol^p or PhfllnTigla amrictma. Ten pain of 
pmUxjneiDei aod Four lint-cycle netacnsmes) an Dail«d with tlia ■)»• 
modaeum. Tbe Ciitl romplemenlDT Cue) le pain of Kcond-cjcle matucnenes li now 
proAent, eicept the two pairs In the ventraleiocdcleBof the twodoraal prlmarj Rjitenu. 

Polyps of Phyllangia amtrimna afford MDipe interesting stages beyond that 
represented by Manicina. Id Fig. 6 four pairs of second -cycle metacnemes 
have tiecome united with the stomodaeum, in addition to the protocnemes, 
but the dorsal pair on each side is yet incomplete. Ten pairs of second- 
cycle metacnemes are present, but the exocoele between the dorao-lateral 
pair of protocnemes and the moat donal pair of first-cycle metacnemes Is 
still unoccupied. On the right side, however, such a pair (Sn) ia seen 
making its appearance in the sections somewhat higher. 

Fig. 7 represents a alightly further Hage of mesenterial development in 
tbe tame species. Twelve pairs of mesenteriea are now united with the 
stomodaaom ; mx pairs are the protocnemes, and Ihe other six altenwtins 




ond-C7cle met. 



with theae are the first-cycle metacnemes. The full complement of twelve 
pairs of second-cycle metacnemea Is also represented, and, at the lower 
aspect, a few pairs of third-cycle metacnemes have made their appearance. 
None of the species at my command goes beyond the stage represented 
by Phyllangia. 

Mesenterial sequences similar to the above have been obtained frombada 
and polyps of other corals, such as species of Bolenaatraea, Biderastraea, 
Orbicella, and AstnagU. Tbere can be do doabt that the order thn 
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brieBj outlined U, in the main, that followed bj coraU in which the meten- 
teriefl are dtHpowd in regular hexameral c;cl«e. Certain eicepliODs ha*e 
been met with, which must be regarded li chancteriatic of iodiTidaal 
species; and iir^atarities at times creep in, especially in the lal«r cycles. 
Thus in SotmaUToea ttedta the metacnemes may arise fint on the aulculsr 
aspect of the poljp ; in one young bad the two fint pain appeared in the 
middle eiocoelic chamber an each side ; further, the succemon follows quite 
a diflerent plan after the completion of the first cycle of metacnemes. 

In all the genera mentioned asexual reproduction is by cotnmnar bnd- 
ding, hot in Manicina, Uaeandrina, Colpophyllia, Isophyllia, Dicbocoenia, 
etc, discal fissioo prevnila. A succeMive series of preparations of Manieina 
artolaia has been secured, as far as the elage with four oral apertures, so 
that the efiecl of discai fission upon the mesenterial arrangement can be 
tntced. It 18 found that the cyclical plan, with two pairs of directives, 
prevails in the young, sexually-produced polype, bnt tends to disappear 
after the first two or three atomodaeal systems have been established by 
Gasiparity. In the most characteristic genera increasing by this means, 
only one or two orders of magnitude are represented by the mesenteries. 
Further, two pairs of directives are never found in polype produced by 
Gasiparity, while snch appear to he always present in polyps arising by 
budding. 

With regard to the metacnemes the results may be slated as follows ; 
(I). In mofit coral polyps ihe addition of mesenteries beyond the primary 
ux paiiB takes place in successive unilateral pairs ; the corresponding pairs 
on each lide are mostly simultaneous in their appearance, and are always 
exocoelic in position. 

(2). The first cycle of metacnemes, consisting of bIx pairs, arisea in suc- 
cessive paira from one aspect of the polyp (snlnr or ventral) to the other 
(sulcolar or dorsal), the pairs aDerwards becoming equal. They usually 
r«main free from the atomodaeuoi, but in Urge polyps may become oon- 
necled in succeraive order. 







Truuiem uctloD through the loner stomodiuBl regloD ofa polfpoT Pi 
The slomDdHeum la alresd)' twmlasled on the dorsBl upedt, the milci 
{«, d.) hS'fng become rree. In uldltloD loltaeilx paliioCprolacDeinM (: 
pair of mB»nleriM (vii.) hu appeared withta the eatocDele of Ibe leDtral 
ordincllvn((.<l,i.d.). 

(S). The secood-cycle metacnemes consist of twelve pairs; six pairs arise 
in SQCcession from one anpect of the polyp lo the other, and all on the same 
aspect of the first-cycle melaeneroes ; the remaining six pairs appear in the 
same succession, but on the reverse aspect of the first-cycle metacnemes. 

(4). In any species the adiitC polypt may or may not posses the full 
number of pairs necessary for the completion of the last cycle commenced. 

(5). Polyps originating by discul fission lose, for the most part, the 
cyclical regularity cbaraclerietic of the sexually- prod need polyps, snd of 
polyps originating by columaar gemm 
absent, though they always occur in tlie latter. 

IHCREASB of MmeNTEKIES IN PORITES. 

As already mentioned, the tentacles and 
^■re newly always twelve in number, and larval 



Dpment Very exceptionally polyps are met with in which these organs 
may be increased to fourteen, sixteen, or even lo twenty-four; simiiir 
increases are likewise found here and there in the septa of individual 
corallites. An examination of transverse sections of Ihe larger polyps 
reveals that the increase in the number of mesenteries talieH place in a 
manner different from any yet described in the Madreporaria. In Fig. S 
is represented a transverse section through ihe tower atomodaeal rffnonofi 
polyp in which fourteen mesenteries are preaent, that is, two beyond the 
nsuat number. The primary mesenteries retain their original coodilioe,— 
four pairs complete and two pairs incomplete. WUbiothesulcar orventnl 
entocoele, however, another complete pair (tii.) has beeii added, and (ht 
sulcsr directives are pushed further apart. The retractor muscles on thii 
newly sdded pair are on the faces of the mesenteries turned towards eidi 
other, so that each forms with the adjacent directive mesentery a unilatml 
pair, in which the retractor muscles are on the mesenterial faces iDmcd 
away from one another, as in directives proper. 







The next stage obtained ia one in which fifteen n 
teen are in Ihe same condition as in the previous fipire, and the additiooil 
member appears within the entocoele of the seventh pair. Fig. 9, freoi ■ 
polyp with seventeen mesenteries, shows bow the increase is being csnied 
out Within the entocoele of the seventh pair another complete jnii 
(viii., vni.) has been added. The longitndinal mancles are on the fua 
turned away from one another, so that now (he members of the melacniDic 
pairs (tii., tiii.) on each aide of the polyp form a unilateral pair, in wliidi 
the musculature is on the faces turned towards each other. TheoddmcMD- 
lery (iz.) is again situated in the entocoele of the laat formed pair. 

In Fig. 10 is given the memnterial arrangement of a polyp with la 
pairs of mesenteries, as presented just below the stomodaeal region. Tbf 
twelve dorsal mesenteries, represented by thicker lines, are the proloc- 
nemes, and the eight ventral mesenteries, indicated by thinner liae>,irt 
the meiacneioca. The paired amngement is constituted as followi; The 
pair, IV., IT. are the dorsal directives, and form a bilateral pair ; ii. and t, 
on each side, represent a pair of which one mesentery is larger Ihia (he 
other ; similarly with I. and vi., on each side. Mesenteries iii., ni. are the 
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Porlles wiib eight iddttloual mesenteriea. The pain 



ventral directives, and are now widely apart; each forms with tils dhms' 
terial pair on each side, in which the musculature is on the faces Uinwd 
away from one another, as In directives. McMOteries Tm. and ix., m t*^ 
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side, form an uneqaal pair, in which the larger mesentery is on the ventral 
aspect, the reverse of that in pairs n., v., and i., vi. The pair x., x., is the 
last to appear, and is brachycnemic, with the musculature on the faces 
turned towards one another. 

The next dgure presents another arrangement. The new mesenteries 
are added at the sulcular or dorsal region of the polyp, not as in all the 
former, at the sulcar or ventral end. The six primary pairs Ptill retain 
their original condition, but the sulcular directives (iv^ iv.) are now widely 




JT 3 nt 
Fig. 11. 

Mesenterial arraDgement in a polyp of Porltes in which three addition*! 'bilateral 
pairs of mesenteries ( vii.-ix. ) occur within the entocoele of the dortal dlreotives (d. iv. ). 

separate, and enclose within their entocoeles three additional bilateral 
pairs of mesenteries. As in the previous case, the bilateral mesenteries, 
VIII. and IX., form two unilateral pairs, and each of the sulcular directives, 
along with the members of the seventh pair, also constitute two unilateral 
pairs, but with the musculature on opposite faces. The furthest stage 
obtained is one in which twenty-three mesenteries occur. Here also the 
new members arise within the sulcular entocoele. The bilateral pairs, 
VIII. and IX., and x. and xi., constitute four unilateral pairs. 

The new mesenteries are arranged throughout at practically equal dis- 
tances apart, and extend downwards in the polyps to the same extent as 
most of the complete members of the primary series, and, like them, bear 
mesenterial filaments. All may be complete, but there is obviously a 
tendency to the formation of alternately large and small bilateral pairs, 
especially below the stomodaeal region, and the fifth and sixth protoc- 
nemic pairs remain incomplete. 
The results may be thus summarized : 

(1). in Porites the additions of mesenteries beyond the six primary pairs 
are always made at either the sulcar or sulcular region of the polyps, and 
within an axial entocoele. 

(2). The new members arise in bilateral complete pairs, the latest formed 
appearing within the entocoele of the previously formed pair. 
(3). The longitudinal muscles on the mesenteries are so arranged that 
• the members of the first additional pair constitute, with the sulcar or 
sulcular directives, as the case may be, two unilateral pairs, in which the 
musculature is on the faces turned away from one another. In the suc- 
ceeding pairs the musculature is alternately on the inner and outer faces, 
60 that the eighth and ninth bilateral pairs on each side form a unilateral 
pair in which the muscular faces are turned towards each other, and like- 
wise the tenth and eleventh pairs. 

(4). Below the stomodaeum the unilateral pairs consist of alternately 
longer and shorter mesenteries, the order varying according as the 
additions are sulcar or sulcular in position. 

The great distinction thus established between the manner of appearance 
of the metacnemes in Porites, and that in all other known coral polyps, is 
seen to be that, in the former, additions takes place in bilateral pairs at only 
one region, and within an entocoele, whereas, in the latter, the additions are 
made all round the polyp in unilateral pairs, and within exoooelic cham- 
bers; in the formeV the mesenteries remain unicyclic, in the latter they 
become multicyclic. In Porites the unilateral pairs below the stomodaeum 
consist of a brachycnemic and a macrocnemic moiety, while in other 
Madreporaria the members of a pair are alike in size throughout, and 
agree with the others belonging to the same cycle. 

The three principal divisions of the Actiniaria— Hexactiniae, Zoantheae, 
Ceriantheae — are also characterized by a difference in the origin of the 
metacnemes. In the Hexactiniae they appear in unilateral pairs within 
the exocoeles of the primary cycle, and ultimately give rise to alternating 



cycles, as in most Madreporaria. On account of this similarity of the 
mesenterial arrangement the Madreporaria have been considered by writers 
such as Prof. R. Hertwig and Prof. McMurrich as probably belonging to 
the Hexactiniae, the main difference being the presence of a skeleton in 
th^ one and its absence in the other. Further minor differences can now 
be established, such as the presence in most Hexactiniae of gonidial grooves 
in the stomodaeum, and ciliated streaks (Flimmerstreifen) to the mesen- 
terial filaments, and their invariable absence in the Madreporaria. 

The mesenterial arrangement in the Zoantheae approaches somewhat 
that in Porites. Beyond the protocnemes the new mesenteries arise in 
only two regions, one on each side of the ventral directives. Further, the 
unilateral pairs consist of a macrocnemic and a brachycnemic moiety, as in 
Porites, though in the Zoantheae the brachycnemic members at no time 
reach the stomodaeum. 

Of all Actiniaria the Ceriantheae most nearly approach the condition in 
Porites. For here the mesenteries beyond the four Edwardsian pairs (?) 
arise as bilateral pairs at the dorsal region of the polyp, each within the 
entocoele of the previously-formed pair. The bilateral pairs are all com- 
plete, and apparently no incomplete protocnemes are ever developed. The 
Ceriantheae, therefore, bear much the same relation to the Hexactiniae 
which Porites does to the rest of the Madreporaria ; and in any classi- 
fication of the latter, based upon the morphology of the polyps, Porites 
should receive recognition equal to that accorded Cerianthus among the 
Actiniaria. 

The Protosepta. 

Prof. Lacaze-Duthiers (1873) was the first to observe the origin of the 
primary septa in coral larvae, his researches being conducted upon Ast- 
roides ealyeularis. Twelve independent septa were found to appear simul- 
taneously, one in each mesenterial chamber, while the larvae was at the 
protocnemic stage of development. Prof. 6. von Koch (1882) subse- 
quently obtained similar results for this species, at the same time fully 
establishing the ectodermal origin of the skeleton. Von Koch's (1897) 
recent paper on the development of OaryophyUia eyaihus indicates that in 
this coral the six entocoelic septa alone are the first to appear, the alter- 
nating exoooelic septa arising later. Here again the protocnemes alone 
are developed, the fifth and sixth pairs being incomplete. Prof. I^acaze- 
Duthiers (1897) in his latest work on corals, has made other contributions 
to our knowledge of the early stages in the development of the septa. A 
very complete series, illustrating the appearance of the septa in Balano- 
phyllia regiaJM well as notes on OaryophyUia and other species, are given. 
The corals Leptopsammia, Cladopsammia, in addition to Astroides and 
Balanophyllia, are stated to possess twelve primary septa. 

My observations on the young polyps of Manicina areoUUa correspond 
somewhat with those of Lacaze-Duthiers and von Koch. The first six 
septa appeared simultaneously within the entocoeles of the larva, at the 
stage with twelve mesenteries (Fig. 1). No indications were afforded of 
any exoooelic septa, although a considerable interval elapsed between the 
appearance of the septa and the preservation of the young polyps. Studies 
of later stages in the development of the young polyps and of the adult 
colonies demonstrate, however, that at no stage do exoooelic septa appear 
in Manicina. 

The simultaneous appearance of the six or twelve protosepta in larvae 
or young polyps, is thus in marked contrast with the successive order of 
development of the pairs of protocnemes. The septa only appear when 
these latter have attained the Edwardsia stage, with the fifth and sixth 
.pairs incomplete. Likewise in polyps arising by gemmation, as I have 
found in Madrepora, the six pairs of protocnemes are established before 
any corresponding septa make their appearance ; so that it seems likely 
the protosepta arise simultaneously also in asexual ly produced polyps. 

The Metasepta. 

An interval of several weeks in the life of the young polyp may elapse 
between the completion of the protocnemes and protosepta and the appear- 
ance of the metacnemes and metasepta. Neither in the works of Prof. 
Lacaze-Duthiers nor of von Koch are the metasepta traced as regards their 
association with the mesenteries. For what follows, therefore, we shall 
be dependent upon results obtained from asexually-produced buds; but 
there seems no reason for supposing that the order is here different from 
that in sexually-produced polyps. 
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Firat, it mxj be ■tated that the metsKpta are found to appear in paire, 
practically rimultaDeoutlr with each pair of meticnemeB, not, like the 
ptplMepta, a cycle at a time. Therefore the aclual order of BiicceeaioD 
already determined for the meaenteriea is Chat followed by the septa, and 
need oot be again repeated. It is indicated io Fig. 12. Good preparations 
■howing the early melasepta in aisociition with the firet-cycle metacnemen, 
are difficalt to obtain, and the stages are rarely regalar on both aides of the 
polyp. From both Cladoeora arbiueuia and Si^tmulnua txedta Tarious 
aeries of preparations of yonng polypa hare been secured, which prove 




oorRt polTp irllh foar 

!Ub oev pilTof msHiiierles. Id relation to the mcsenterln the lbi« 
itocosllc aad the lut is eiocoellc. The flm cycle ol ill sulaKpla 
itaneoiulr, iDd aim tbe corrupoudlng i 
ojcis. lot meaaen of the Kcond cycle or ill ealOMpU (1[, Sii, 2iii) ippeir luccea- 
ilTaly trom one upect ot tbe polyp to tbe otbec, along vlth the curmpondlDg eiosepli 
la tbe luL cycle. Tbe mcmbera of the Ihlrd cycle of twelve en Uuepta (Se.-Svt.) appear 
Buccesalfely rrom oneupoci of the polyp toother, but Lha |>aln3i, 3]i, 3i[r on thodor«al 
Wpeot of tbe itecDnd-cycle sepu are completed before palri 3iv, Zv. 3vi ariie on the 
rentral upect of ibe wcond. cycle septa. The lait cycle of twenty-four eiocoellc aepta 
1> coastituleil of memben which have appeared in aaaociatlDH with the preiiouH nepu 
Id the order indicated in the outer cycle ot numerala. The corregpoDdlng »pM on 
oppoaite lidn arise practically together and are so Indicated. 

conclusively that with each pair of metacnemea there is early associated 
two additional eepta — one within the enlocoele of the mesenteries and one 
within the eiocoele on the dorsal or ventral aspect, as the case may be. 
The entosepluin may appear alightly in adrance of the exoeeplum, and 
soon exceeds the latter in size. In Fig, 4 both entocoelic and exocoelic 
septa are already present along with the four pairs or second-cycle metac- 
nemea, although the latter are very small. Each enloseptum has its cor- 
reepooding eioseplun], and it is obvious that the two last cycles of septa 
are both incomplete numerically. 

In nearly all corals with several hexamerous cycles of septa it is found 
that the first cycle of six occurs within the enlocoeles of the six pairs of 
prolocnemes, the second cycle within the entocoelesof the six psirs of Grst- 
cyde metaenemeB, the twelve septa of the third cycle within the twelve 
pairs o! second-cycle metacnemea, nnd so on ; but the eepta of the last cycle 
are eiocoelic. In the Gsslparons genera Manlcina, Maeandrina, Isophyljia, 
and Favia eioaepta are generally wanting; only enlosepta are present. 

It has already l)een shown that where in the young polyp two cycles of 
protosepla occur, the six forming the drst cycle are entocoelic, and Che nix 
forming the Eccond cycle are exocoelic; whereas in all older polyps the 
second cycle of septa is entocoelic, and only the last is exocoelic. An im- 
portant (question in Madreporarian morphology therefore arises, namely, 
what is the relation of the newly added mesenteries to the already existing 
exocoelic prolosepta ? Does each new pair of mesenteries grow downwards 
from the column-wall so as to include an exoseptum within its entocoelic 
chamber, and then two new.exosepla arise on each side; or does the new 
pair of mesenteries come to be situated on one side of an exoseptum, that 



is, in the chamber between an exoseptum and an enloaeptum, and a new 
entocoelic and exocoelic septum arise in association therewith 7 I have 
as yet been uoable to obtain decisive evidence in proof of either view. 
Many facta seem to point to the latter method as being the one actoally 
followed, in which case it will be necessary to take an altc^lber different 
conception of the relations of coral sepia from that nsnally accepted. 
With whatever cycle of mesenteries the exosepta are primarily formed they 
will all be relegated in the mature polyp to the last cycle, and all the pre- 
vious cycles of sepln will be enloeeptal from the beginning. The septa] 
cycles will then correspond in orderof appearance with the cycles of mesen- 
teries with which they are associated. On this view the order of ^pe«r- 
anee of the septa for a polyp with four cycles — three entocoelic and one 
exocoelic — will be as represented in the annexed diagram (Fig. 12). 

This is actually the relationship which Prof. Lacaie-Dutbiers, and later 
Dr. L. Faurot (1805), hnve established for the tentacles of the Actiniaria, 
and I find it to be the same for the tentacles of the Hadreporaria. As is 
DOW well known the Actinian tentacles beyond the primary twelve appear 
two together, along with each new pair of mesenteriea. Of the two tenlaclei 
one is entocoelic and the other exocoelic in relation to the new meaenteriea. 
The former k>ecomes the lai^r and takes it" place in the tentacalar cycle 
corresponding with the mesenterial cycle with which it is aasociated ; the 
latter, the exocoelic tentacle, is rel^ated, as it were, (o the last cycle oT 
tentacles, and becomes aniform in size with the other exocoelic tentacles. 

The problem of the septal sequence may be restated as follows: Do 
the sepia beyond the primary series arise as exocoelic pairs, or, like tbe 
tentacles, is each new pair constituted of an entocoelic and an exocoelic 
member ? 

The view emphasized by Milne-Edwards and Haime in their clasiic 
''CoraIliaires,"and practically followed by all subseqnent students of corali, 
is that the magnitude of llie septal cycles in general corresponds wi Ih their 
age, tbe smallest cycle being the youngest. Accepting this we ahall have to 
believe that as new mesenteries are added tbe pairs embrace the exosepta of~ 
the previous cycle, and then two new eioeepla arise, one on each side of 
the new mesenteries ; the new mewnteries of the next cycle in their turn 
would enclose the exo'epta within their entocoeies, other exosepta would 
then be formed, and so on. In other words, the exosepta of one cycle of — 
mesenteries become the eniosepta of the next cycle of mesenteries. 

Probably only a study in the larva or young polyps of the aclDal forma — 
lion of the metacnenies and metesepta in their relation to the prolosepta_ 
will determine which of these courses is followed. 



The metacnemes in Porites have been described as arisinK '■■ btlaleai-^B 
pairs, at one or the other aspect of the polyp. In all cases the metasepl^^^ 

are found to follow in close succession, an entocoelic and an exocoelic repie 

sentative on each aide. In such small coralliles as are characteristic o^fc" 
the genus under considerntion, the sepia are not favourable for stndy; ba^^ 
there does not appear to be much difference in site amongthem. However^ — 
from their manner of development there can at moat be only two order^^^ 
represented — entocoelic and exocoelic. A mnlticylic heiamerooa coo — ' 
dition, such as is characteristic of most other recent coral^ wonld b^^^ 
i mpOBsible. 

The bilateral symmetry of the septa, the alternation of only large aiM^^:^ 
smalt members, and their growth from one or more special regions, are alK^ -^ 
characters of primary importance among many of the extinct Palaeonic^^ 
corals, and, sometimes with a tetrameral arrangement, serve lo sbarplydii — ^B 
tinguish the^e from niodern cyclical corals. There can he no donbt thaV -^ 
in Porites we have a living example in which the metacnemes and meta — ^ 
septa arise in the same manner as in many of these old time corals. 

Even where in foHiil or recent corals the adult arrangement of tbe 
is tetrameral or octameml, examination by means of seeti 
reveals a primary hexsmeral condition. All evideoo* goes to show thar -s 
the protoseptal phase has always been hexameral in the Zoantharia, aa£^ 
that It is only with the appearance of the roetaaepta that the distiuctiv^ 
characteristics— cyrlical (tetrameral, hexameral, etc) or bilateral— -tml ^~ 
commence. The nrrnngument of the mesenteries and septa on the ijiliia ^ 
or bilateral plan should, in my opinion, constitute the basis for a pi-ima r^-^' 
subdivision among the great group of corals. 
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The Arterial Circulatioa of Nautilus Pompilius. By 
Lawrence Edmonds Griffin. 

The figures of the arterial circulnlion have been mode pnrllj Trom mj 
own dinections, and partly from the published ligiires and descriptions of 
Wille^. In «ome instances I had obtained the same reeulls as Wille}' 
before he publUbed his figures, in others 1 huve merely verified his work, 
and in places 1 rely entirely upon his Qgureti and descriptions in order that 
mj own descriptions mny be as complete as poesible. Some facts are, I 
Ihiok, published for the fir^t time. 

In both figures of the arterial STBtem ihe arteries are viewed from the 
doreal side. As the vewels represpnied in Figure 2, lie almost entirely ven- 
IraJ to those of Figure 1 , I believe that they are ftbown with less danger of 
confusion id separate figuren than in a single figure. 

The heart is situated immediately back of the manlle fold in the portion 
of the oelom known as the pericardiam. It is an oblong, muscular orgao 
of qnile considerable aiie, beinj; 2 cm. in width, 1 cm. in length (antero- 
lioelerior measurement), and 6 mm. to S mm. in thickness. The long axis 
of the heart is exactly Iransvene to the long axis of the body. The right 
side of the heart is slightly longer than the left side, so the symmetry of 
the hesK is nol quite perfect. 

A branchial vein enters each comer of the heart. The portion of each 
btiDchial vein near the heart is capable of considemble ilistension. and 
these portions have been called the auricles of the heart. But very fre- 
quently one or all these vessels show no increase in diameter near the 
heart. This fact indicates that the so-called auricles of Nautilus, while 
physiologically similar, have not the same morphological importance, and 
should not be considered as organs of the same nature as the auricles of the 
heart of (he Gastropoda snd the Ls m el li branch lata. In these claesps ihe 
Auricle forms a distinct chamber which even in its development is distinct 
''oin both the ventricle and the brnnchial veins, which the auricles of 
Nautilus are not. The term auricle is a convenient one anatomically, indi- 
cting the portion of the branchial vein inside the pericardium, which is 
*videnltv dialensile and pulsatile, but it should probably nol be used in (he 
Mme morph olo^cal sense as in Ihe other groups mentioned. 

Five vesels arise from the dorsal side of the heart, the oouises of which 
Will be described presently. 

The heart has (hick muNciilnr walls, and, in (he contracto'l stale conse- 
qtienl upon death, a very small fissure-like cavity. The inner surface of 
the heart is pitied, and by its appearance reminds one strongly o( the inner 
Virfioe of a mainiualian heart, though by no means distinclly trabeculaled. 
I have not been able to find any valves at the openings of the vessels lead- 
ing into or from the heart, except poslbly the dorsal aorta. The openings 
W*e, however, lightly closed, and it in possible that at the commencement 
<*t systole the nalU of the heart contract tirat around the openings of Ihe 
bt-anchial veins and thus the regurgitation of blood is prevented. 

The largest vessel proceeding from the heart ia the dorsal aorta.' This 
Arises from the donai surface of Ihe heart, on the left aide and near the 
posterior edge(31). Thebateof the aorta is conical and possesses thick mus- 
«al«t walls, aod oiuld probably be properly Kpokan of as a conus arteriosus, 
At the end of the miisculnr portion of the base of the aorta is an elevation 
of the inner wall which may be a valve. In some specimens this is quite 
diuinct and much like a seniiliioar valve; in others it is barely noticeable. 
Nimbly the conical base of the aorta should be conmdered morphologically 
U a portion of the heart Itsel f. 
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Along the median part of the posterior edge of the heart, dorsally also, 
arise three small arteries. They lie in the portion of the pallia-visceral 
ligament attached (o the posterior side of the heart. The artery at the left 
is the artery of the pyriform sac (36) ; the middle one is the genital artery 
(24); while the one on (he right is the gonaducal arte[7(21). 

Also from the dorsal side of (he heart, but near (he anterior edge, arisea 
the fifth artery, the lesser aorta. 

Let us now follow the course of the dorsal aorta and ils branchex, (Fig. I.] 
From ils origin on the doreal side of Ihe heart the aorta extends upward 
and backward and to the left along the posterior side of ihe hs^mooelic 
membrane.' Turning forward it penetrates the membrane and entere the 
heemocei, in which it lies free, running forward over the liver and the 
(Ksophagus. In the posterior portion of the htemocfcl the aorta liw well to 
the left of the cavity, but as it extends forward it approaches the metlian 
line until, near the iwophageal nerve ring, it ties in the median line (43). 
Immediately back of the nerve ring the norta divides into a left and a right 
branch, the innominate arteries, from which lesser branches are given off lo 
the ce|ihalic region and the funnel (9). 

Proceeding from the posterior end of the aorta, the first branch leaves it 
just after the aorta enters the ha;mocoel. Coming off from the right side of 
the aorta, it runs toward the right side of the body, giving off first a branch 
anteriorly which passes lo Ihe posterior portion of the provenlri cuius, Ihe 
posterior provenlriculnt artery (331; next, a hmnch posteriorly which im- 
mediately bends forward and passe* around the anterior side of the slomach 
to the caecum, the c<ecal artery [28) ; finally, the end of ihe artery panfs (o 
the stomach, forming the gastric artery, which breaks up into numerous fine 
vessels in the walls of the Momach (27), 

Five or six millimetets anterior lo the origin of tins artery a much larger 
artery leaves the left side of Ihe aorta (34), After a course of ahont fiv« 
millimeters this artery divides into two branche-s, ihe anterior of which 
goes to Ihe left shell muscle, (tlie left posterior rolumellar artery, 37), 
while the posterior branch proceeds lo the liver (hepaiic artery, 32), I 
have called the branch of the aorta from which both these arteries arise 
the hepaticocolumellar artery. 

The hepatic artery goes to the junction of (he two left lobes o( the liver. 
It divides here inlo three branches. The left and middle branches enter 
the left lobes uf the liver in which they break up inlo the fine lobular 
branches (30). The right Imnd branch of the hepatic arl«ry follows the 
median connecting portion of the liver to the junction of the Iwo right lobes of 
the liver. Here it divides into a branch for each lobe (2'i), Along its course 
it gives off a considerable branch lo the median i>ortion of the liver (29). 

The left posterior columellar artery runs forward and upward to the 
dorsal edge of Ihe left ahelt muscle near ils attachment. After giving off a 
bninch to (he doranl portion of the body wall it bends downward along the 
inner surface of the shell muscle, giving off numerous branches which enter 
the muscle (33). 

The right posterior columellar artery (18) irises from the right aide of 
the aorta about five millimeters anterior to ihe origin of the hepatico- 
columellar artery. Since the posterior portion of the aorta is upon the left 
side of the body cavity the right posterior columellar atiery is considerably 
longer than the correajiondlng left artery. The course of the right pos- 
terior columellar artery is the same, only inverted, as that of the left. 

About twenty millimeters anterior to the origin of the last artery the 
right pallio-nuchat artery arises as a branch of the aorta (16). The left 
pallio-nochal artery (39) arises from the aorta four or five millimeters 
anterior to the right palllo-nuchal. These arteries pasG upward and out- 
ward to (he dorml side of the body, entering (he body wall at the hnse 
of the mantle fold where the latter crosses the dorsal edges of (he shell 
muscles. Sevenl branches leave the pallio-nuchal arteries at this point. 
Some of these pass into the dorsal portion of (he mantle lying against Ihe 
involution of the shell (42). The main portion of each artery is continued 
in the thin wall of the dorsal nuchal region, supplying especially the cres- 
centic fold upon the posterior face of the hood (13). As it pniwes along 
the edge of the shell muscle it appears to send some Fmall branches into the 
tissues of the muscle, A considerable branch extends into the crus of the 
funnel (14). From the outer side of the pnllio-nuchal artery a branch 
euten the mantle which becomes continuous with the marginal pallial 
branch of the anterior pallisl artery (16, 40). 
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Diiudly no other veaKli ariae from 
the aorta outil it divides inlo the 
imiotaiDBte uteriee. 

The anterior proveDlricalar ar- 
teries (12, 44), supplying blood lo 
nther more than the anterior half 
of the proven triculiu, freqaeollyarin 
from ihe junction of the aorta with 
the iDDOmitiale aiterica. TheM arte- 
ries are, however, eitremelf variable 
in (heir poei^on, a &ct to which 
Willeyhiscalled aUention. Oneor 
both may ariae from the iDDOmioata 
quite to the udes of the aorta, or one 
may be entirely abtent. In Willey's 
Fig. 23,' the ]eft anterior proven- 
tricnlar artery arise* from the aorta 
a oonnderahle dietaoce beluw il« di- 
vision into the innominate arteriti. 
Two snsll arleriolee going from the 
anterior proventricolar arteries lo 
the walls of the aorta also show con- 
siderable variation in their points oF 
origin- Ordinarily one arise* from 
the base of each proventricalar ar 
tery- In the case figured by Willef 
both arterioles arise from the right 
anterior proventricolar artery, tbe 
lefl proventricular artery being ab- 
sent in this case. 

Tbe buccal sriery (46) osoallj 
springs from the right innominate 
close to its separation from the leA. 
It pawes forward upon the dorsal side 
of tbe buccal man, presently dividing 
into three branches. The mfdiu 
branch, tbe superior mandibalar ar- 
tery (2), runs straight forward in the 
median lineof Ihe buccal man, giving 
off branchrs to the superior mindi- 
bnlar muscles. The lateral brancha 
first paH outward to the sides of tin 
buccal mass, giving off on the w>j 
several small branchea posteriorly la 
tbe mandibular moarles, then tun 
forward and pass into the bocnl 
membraneand itBpapillae(48). Tb 
branches of the buccal artery tn, 
however, very variable in the nun- 
ner of their distribution. Of lh« 
origin of tlie buccal artery Wilk; 
says, "It is a singular fact thst the 
great median buccal artery alnji 
springs from the right innomiiute 
artery. Theconstant^ of thisorigin 
would seem to indicate that ii i> 
poteotially a paired stradnre." 1 
have dissected ^lectmena in wludi 
the buccal artery sprung from ^* 
JDUCtion of the innominate arterioi 
in other words, was median. Eilker 
podtion, lateral or median, mijl* 
eecondary, reanlliug from a diiphK- 
ment of the base of tbe artery doiiiil 
growth, and it is difficnit to dedde 
which is primitive without the eii- 
dence of embryology. 

Five or uz millimeters from tbo' 
junction a branch arises (vm t^ 

■ (kisit. Jodth. of lOoT. Bd- , ToL » 
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ud« of each ianomiDite [tbe iorerior mandibolRr arter;, 47) which 
nuu forwanl on the under side of the buccal man lo the mnscIeB and organs 
of the floor of the phsryiii. These arleries are cloaely bonnd to the baccal 
nervoos sjBteai, CArefui diflsection being required to Mparite the arterial 
from tbe nervous elerneulB. The inferior msndibular aitericE auppij not 
only the lower parts of the mandi- 
bular mosclcB bat alw the tongoe 
■nd the ndular sac, the proceaaea 
anterior to the longue, and the 
nliTJtrj prooeMee. 

From the doival side of tbe in- 
■Mminatea, near the origins of the 
iafBrior mandibular ttrteriea, ariae 
arteriolea which pass into the 
oerebi^ ganglia (4S). From the 
poaterior nde of the innominates 
other small TCeaels pass into the 
poetaiior portion of tbe hood {10]. 

Finallj, eadi Innominate di- 
Tides, one branch pawng backward 
into the shell mnaclea and forming 
tbeanteriorcolumellar artery (II), 
the other branch pHSaiog forward 
and downward along the basce of 
the tentacles, forming the pedal 
aner7,(8) Willey. Near the base 
of tbe pedal artery two arteriolea 
pass ontward to the eje (0). Be- 
tween these a large branch arises 
from the pedal artery which paseca 
o . the fnnnel, the infundibular 
■'t'l? f}- I^B remainder of tbe 
pe4>l arteij which giTcs off 
bnncbea to the indiridnal tenta- 
cles Willej has verj GOOTenientlj 
named the (entactilar arter; (5). 
Tbe first of the brancbea of the 
lenlacnlar arterj panes into the 
inferior labial lobe in the female, 
and into Van der Hoeven's organ 
in the male (1,3). 

The origin of the genital and 
gonaduca] arteries and the arterj 
of the piriform sac has already 
been mentioned. 

Tbe genital artery panee horn 
the heart directly hack upon tbe 
gonad, in which it breaks up into 
capillary branchea (24). 

Tbe gouaducal artery paiees to 
the right from the heart and is 
distiibnted to the walls of the 
tbnctional genital duct (21). 

Tbe artery of the pyriform sac, 
or the non-functional genital doct, 
paasea to tbe left from tbe heart 
lod extends along this organ (36). 

Willey shows that both tbe gon- 
idiKAl artery and the artery of the 
pyriform sac give off a branch 
which passes into the perigonadial 
DwiDbrane (2S), and he says, " this 
apparently trifling fact, combined 
with the subsymmetricel relations 
of tbe gonadnct and the pear- 
■b^ied gland, may indicate that 
tbe latter is the metamorphosed 
genital duct of the left aide, and 



not, as X believe has been suggested, tbe morphological equivalent of an 
entire left genital apparatus." 

Almost immediately after its origin from the anterior ude of the heart 
the lesser aorta (17) divides into two branches.' One, the anterior pallial 
isnted In Hg. 2. 



lerlea dSMrlbsd after tHU u 




1, radUl piJlliI irierj. 

^. 1^, left HpUl iLrt«7. 
>] aorta, i;, Iiau soru. 



1, mirgliii] pkLIlH] iirteiy. 3, arlsiia of nldiinieQtal gJuid. 4, rsctil mrlwles. B. IntcsUc 
inerr. 8, RBnilil artery. 9, right mpU) tiuaj. ID.ioamorrslpbuDculariU'lerr. 11,>lphiin(u] 
3, poiterlar pallUI *t\Aij. 11, arlerr or p/rifsno uc It, poateiior TlHero-parlardial apaniag. I 
le.aularlar pallial ulerr. 1», bnuiclilo-oa|ibndl*l artarj. 20, medlu patllal arteries. 
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artery (18), runs straight forward in the median line of the mantle and is 
distributed to the intestine, rectum, and mantle. The other, the posterior 
paliial artery (13),^ runs almost straight backward and is distributed entirely 
to the septal portion of the body wall and the siphuncl^. 

The anterior paliial artery is enclosed by the pallio visceral ligament 
A few millimeters anterior to the heart it gives off a slender branch (the 
intestinal artery, 5) which runs back in the membrane uniting the two por- 
tions of the second loop of the intestine. Small arterioles pass from either 
side into the intestinal tissues. 

In front of the intestinal artery several small rectal arteries (4) arise 
directly from the anterior paliial artery and pass to the walls of the 
rectum. 

At the point where the two walls of the mantle fold unite, and the mantle 
becomes tliin, a pair of vessels arise from the anterior paliial artery and 
pass outward to the right and the left in the substance of the mantle (19). 
These arteries, discovered by Willey, were called by him the branchio- 
osphradial arteries " since among their minor ramifications they send up 
branches to the tips of the branchiae supplying the integument of the 
latter, and also a small branch into each of the osphradia." In the female 
the nidamental glands are supplied by branches of the branchio-osphradial 
arteries (3). I retain the name *' branchio-osphradial '' for these arteries 
because although the osphradial character of the papillae referred to is not 
yet well proven there is still a considerable probability of it, and it does 
not seem worth while to burden the literature of the subject with a new 
name which might in time prove more correct, but for the present would be 
no more intelligible or convenient. 

The anterior paliial artery now passes forward nearly to the edge of the 
mantle. It here divides into a right and a left branch (the marginal paliial 
arteries, 2) which run parallel to the edge of the mantle till they unite 
dorsally with the pallio-nnchal branches of the dorsal aorta. In thb way 
a remarkable arterial circuit is formed to which Willey has given the name 
''circulus pallialis.'' 

From the anterior side of the marginal paliial artery a regular series of 
small arteries (1) pass into the portion of the mantle in front of the marginal 
artery, which we have noticed to be especially muscular and slightly thicker 
than the middle portions of the mantle. 

From the posterior side of the marginal artery, and from the anterior 
portion of the anterior paliial artery numerous vessels pass into the middle 
portions of the mantle (20). 

The posterior paliial artery (13) bends around the anterior side of the heart 
immediately after its origin and then passes backward along the ventral 
surface of the heart It is here covered by the portion of the pallio-visceral 
ligament which encloses the heart, and hangs suspended in a mesentery -like 
fold of this ligament Running backward under the left side of the heart 
the artery arrives at the posterior viscero pericardial opening (15), through 
which it passes by following the right edge ; this edge being attached to the 
gonad, the artery passes directly upon the surface of the ovary or testis, as 
the case may be. Passing over the lower edge on to the anterior face of the 
gonad, the artery reaches the gastric ligament, along the edge of which it 
passes to the posterior wall of the ixxly near the base of the siphunde. The 
posterior paliial artery does not appear to give off any branches to the 
gonad. 

Arrived at the posterior wall of the body the artery divides into a right 
and a left septal artery (9, 12). These ramify over the portion of the body 
wall which faces the septum. It will be remembered that this portion of the 
body wall is bounded by the dorsal and the posterior ventral aponeurotic 
bands. The branches of the septal arteries are rigidly confined to the teptal 
area of the body wall. 

The siphuncular artery (11) arises as a branch of one of the septal arteries, 
sometimes of one, sometimes of the other. Entering the base of the 
siphuncle the artery extends through it to the end. Other smaller branches 
of the septal arteries may also enter the base of the siphuncle (10). 



The Anatomy and Development of the Reproductive 
Organs of Planaria maculata. Bt Wint£bton C. Curtis. 

During the summers of 1898 and '99 while at the Marine Biological Lab- 
oratory, Wood's HoU, Mass, I became interested in studying the common 
Planaria maculala which is abundant in almost every fresh water pond 
about the town. Some very large specimens 15-20 mm. in length, were 
found in the ponds near Falmouth and with them large numbers of eggs, 
which they lay during May and June. Keproductive oigans were of 
course fully developed in these specimens and I studied their anatomy 
casually while endeavoring to ascertain new facts regarding the function 
of the uterus, penis, etc., during the egg-laying. At this juncture I was. 
surprised to read in a recent paper by Wood worth the following sentence^i. 
**Ptanaria maeukUa is the commonest of our fresh water Planarians and 
the first one to be described (Leidy, 1848); however, nothing has 
published regarding its sexual organs, and I am unable to offer anything 
in this regard ; not one of the hundreds of spec^nens that came under mjM 
observation was sexually mature.'' * 

Since the anatomy of the most complexed system of oigans in this com - 
mon species is entirely unknown or at least unrecorded, I have availed: 
myself of the opportunity to study carefully the reproductive oigans ii 



1 This name, given by Willey, is entirely improper, since the artery is distributed to 
the body wall and not to any portion of the mantle. 




Fig. 2. 

their fully developed state and find out if possible why so many individoa/s 
have been observed, by Wood worth and others, with no trace of reprodoc- 
tive organs. In September of 1899 I collected small specimens in the 
vicinity of Baltimore, which, upon examination, were found to have their 
reproductive organs iust developing. This paper aims merely to state tbe 
facts thus far ascertained regarding the development and adult condition of 
these organs. 

The general arrangement does not differ greatly from what has been 
found repeatedly in other Planarians. The testes are very numeroos and 
extend from the region of the oviducts almost to the tail. Though a few 
large follicles are to be found extending up between the gut lobes, the rest 
are packed closely together in the ventral region and never found dorsil to 
the gut Their lateral extent is seen in transverse section of the animal 
(Fig. 2), to be from a point about half way between the lateral margin of 
the animal and the nerve cords to within- a short distance of the median 
line. Everywhere they are close together and from the ovaries to the tail 
hardly a section can be found that does not cut a half dozen or more. Id 
longitudinal sections they are arranged one after another like a row of 
billiard balls ; there are something like 75 on either side. 



*■ I. Contributions to tbe Morphology of the Turbellaria. BalL Mas. Comp. ZooL, Har- 
vard College, Vol. XXXI., No. 1. Contributions to the Morphology of the Torbellarii 
II. On some Turbellaria from IlUnoiB, Vol. XXXI, No. 1. 
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Testicdlar canKli (tou efferentiB) are everywhere fouod connecUng one 
t«8tia with another or in the region of the pharynx connectiDg the testes 
witl) the vHa deferentiB. It haa seemed to me in aludying these fine canals 
tbkt there ia no reason for doubting that each teetiH has a definite connec- 
tion either directly or through inleivening testes with iherasdefereus. In 
forms with a smaller number, each tetitis connects with an elongated tbs 
deferena. In HonaHa maadaia the teetes communicate with one another 
and Dltimatelj with the vas dererens. During [he egglajing season the vaaa 
defereniia are «o distended b; spermatozoa as to form large seminal vesicles 
extendiog as far forward aa the front end of the pharyni. Here thej decrease 
Boddeiily in diamelerand can be followed only a very short distance farther. 
Practically the whole vaa. deferens has been converted into a seminal 
vescle. In the live worm they may be seen through the ventral surface 
a« two whitish maiaes on either side iu the region of the pharjnx. Pos- 
teriorly the seminal veNclea narrow suddenly and the fine lubes thus formed 
turn with a aharp angle and mount dorsally to the base of the penis where 
thef unite to form the penis lumen. This lumen ia of conuderable size, 
but opens by a much smaller aperture. 

The pen ia (Fig. l,p)is8hoTt and thick, closely invested by the walls of its 
cavity and pointing downward and backward at an angle of about 45°. Be- 
hind this anterior partof the atrium whic}) contains the penis, the atrium is 
narrowed abruptly so that it beoomea a canal leading straight back. It ia 
worth noting that the longitudinal axis of the penis doea not point in the 
direction of this opening bnt downward aikd backward as above described, 
and thus the free end of the penis lies somewhat below the opening through 
which it must pass when protruded. The length of this narrow canal is 
uaaally equal to about one half the diameter of the penis. It then sends 
off B canal of equal diameter downward and slightly backward which com- 
municates with the outside at the geoilal pore. A similar part, the vagina, 
extends doraally pointing backward at a small angle. This reaches almost 
to the basal membrane on the dorsal side before it splits into the slalk of 
fthe uterus running forward and the common oviduct running backward on 
the mid-liae (Fig. t.) The posterior surface of the vagina is thrown into 
one or two targe folds which run lengthwise and sometimes appear like a 
■niniature penis. There is, however, no such structure and the atrial 
ovity ia no farther complicated than by the division into an anterior por- 
tion containing the penis and a posterior which receives the female ele- 
Knenia. Besides the secretion of the unicellular glands surrounding the 
Btrium its epithelial lining seems to be actively at work producing a secre- 
tion which appears as spherical masses detaching themselves from the cells 
and covering the surface several layers deep. 

The stalk of the uterus as above mentioned extends forward from the 
vagina along the mid-line as a small lube which in many places shows indi- 
cations of contraction or rather the possibility of dilatation for the outline 
of ita lumen is folded. In front of the penia it expands into a sphericsl 
cavity, the uterus, such as is found in many Planarlans (Fig. 1, u.) During 
tbeegg-Iayingseason,thiacavity, when seen in transverse section, ia as large 
B8 the pharyngeal pocket and extends right up to the dorsal and ventral baaal 
membranes. Within the uterua I hsve found masses of spermatozoa, and in 
some casea the egg-capsale in process of manufacture. Almost every live 
apecimen when looked at from the ventral side shows a reddish brown maaa 
in the position of the uterus, as though the uterus contained one of the 
brown egg-capsulce. This color is, however, usually due to tbe color of the 
Dterns itself for it showa exactly the same when there is no trace of a capsule 

Opposite the place where the uterus slalk leaves the vagina the common 
oviduct leads off posteriorly. It very soon divides and each oviduct 
extends forward joet above the nerve-cord as in other forms. What I have 
seen of the oviduct leads me to think that it is in the same condition as the 
stalk of the uterus, via. capable of great distention. Ita appearance is like 
that of all planarian oviducts, but because of its functional activity at this 
•Mson it seems to give a clearer indication of what kind of a lube the 
oviduct reslly is. While I have not yet found ova in the duels of any 
specimens, the lumen must be greatly enlarged 1o permit the passage of 
the ova and the large numbers of yolk cells which proceed down it to the 
ulems. If a tube having a lumen sufficienll; large fur this should contract 
in such a way that an inner part which lined the lumen did the contract- 
ing, while the remaining thickness accommodate d itself to this change, we 
shonld have a cylinder duted on the outside and with a denser substance 
immediately surrounding a small internal cavity. This ia what the pta- 



oarian oviduct is like, and. I believe the above explaoadon is a reason- 

The yolk-glanda are connected with the oviduct everywhere along its 
length and their cavities open into its lumen. Only one kind of cell is to 
be found in the ripe yolk-glands and these are loo^ in the cavity like so 
many enormous spermatids in a testis. These yolk-glanda extend every- 
where, filling the space on the dorsal side and between the gut-lobes so 
completely that there seems little room left for parenchyma. As they are 
kept out of the ventral region by the numerous te-tea the t«enlt is thai the 
yolk-glands are dorsally placed. They do not have any definite position 
like the testes which remain in that put of the parenchyma where they 
first appear, but seem rather to have grown in and taken all the space^that 




Fio. 4. 



waa left. Anteriorly they extend only a short distance in front of the 
ovary, but like the testes extend back almost to the tail. 

The ovaries which lie one-fourth the entire length of the animal from ita 
anterior end are in the us^l ventral position above and inside the nerve- 
cord. They are of considerable size, often more in diameterthan one-half the 
dorso-ventral thickness of the worms. The ova are of all sizes, the largest' 
being found in the center almost within the head of tbe oviduct and 
entirely free, evidently already for laying. Only upon the very outaide are 
small spherical cells which probably represent the supporting framework 
often described in Planarlans. But there is no supporting frame work in 
the centre and the spherical cells of the periphery which might repre-ent 
it pass by insensible stages into the smsllest ova. The ovary is therefore 
made up entirely of ov& of different sites most of them very large and 
ready for their departure. The appearance of the yolk-glands and testes in 
a cross section of the animal is shown in Fig. 2. 



68 



jOEna HOPKiira 



[No. U 



There iB nothing like > pBiOTariuiD and the oviry ia compact wUKoat 
irr^olar lobes exlendiog into the parenchyma. 

In the foregoing I have deecrtbed the alnicture of the organ]) when in 
TuU activity ; in the following I shall describe the stages in their develop- 
ment which 1 have observed. These were studied in Bmal! worms, 6-8 mm. 
in length, collected in the vicinity of Baltimore during October 1899. In 
the yonngest specimens found the ovaries can be made out in the same rela- 
tive poeition as in the adult. The leetes also are in the same relative po«- 
tion and connected everywhere by short thick rods of cells which are 
deilined lo be the teaticnlarcanaJB. Such aatage seen from above or below 
might be represented by a diagram like Fig. 3. I have only one specimen 
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of this early stage and cannot be certain whether any trace of the ( 
has made its appearance. There is no trace of the genital-atrium. 

At a stage slightly older tliao the above ( Fig. 4), there appears in the 
r^ion of the genital atrium a cleft in the parenchyma (Fig. 7.) This is 
preceded by a noticeable collecting of parenchyma cells at the epot. Lining 
the cleft an epithelium is formed iu the same way as in the embryo the 
pharyngeal pocket develops its lining. In this stage the anlage of the 
oviduct is unquestionably present, for extending back from the outer side of 
each ovary and along above the nerve-cord in exactly the position of the 
oviduct lies a rod of cells the structure of whith is identical in appearance 
with the cords of large cells so familiar as the early stages of the yolk- 
glands.. This rod of cells extends past the beginning of the atrium well 
down into the tail. There are at this time no other ceU*cords of this sort 
in any part of the norm, >Such a stage might then be represented by a 
l^bgruu like Fig. 4. 



Following tbis there are to be found along the line of each oviduct mat 
cords of cells seeming to have grown out from the original rod, at any la 
they are connected with the primary rod. Figure 5 is a representation 
the condition which now exists. The part which is to become the ovido 
hie now in some places the b^inning of a lumen, in others is still a wl 
rod of cells as at flr^t. Posteriorly the oviduct aniage still eiteode back 




Fro. 9. 

the atrium. At this stage there seems to be the beginning of the "> 
deferens, for on either side, spacee like enlarged testicular canals cae oftm 
be traced some distance in more than one place. 

The atrium is much farther advanced in the next stage shown and can It 
heal seen from a side view ( Fig. 8). It is already divided into the penis- 
cavity, uterus and vagina. 

The ultimate connection of the atrinm to the ontaide, already indicated 
in Fig. 8, is more pronounced in a slightly later st^e (Hg. 9), and bitt 
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1 of the vagina opposite the uterus stalk is found an outgrowth 
ig the common oviduct. The penis has also appeared and within 
ij lined with epithelium, but this does not yet open to the outside, 
deferens can be identified in the region of the pharynx, though it 
connect with the penis. The oviducts are found and can be iden- 
sm the ovary to the region of the atrium, where they pass into a 
rd extending toward the tail. Throughout their length they are 
td at frequent intervals with the yolk-glands. There is as yet no 
f either oviduct with the vagina. Figure 5 would represent the 
of the parts in such a stage. 

but a step to the next which is practically adult. In Figure 6, 
mains stretching down into the tail upon either side, a solid rod of 
w to be identified as the yolk glands of the posterior end. This is 
ime position as the primary rod out of which anteriorly the oviduct 
le. It can be readily traced with its connected yolk -glands as indi- 
1 the diagram and becomes continuous with the oviduct where the 
snds inward to reach the common oviduct. The cavity of the 
las incre&sed in size, the lumen of the penis opens to without and 
al-pore is formed. This is the adult condition save that the vasa 
ia are not connected with the penis lumen. The yolk-glands are 
rger and pass from the oviduct up between the gut-lobes at frequent 
s. 

ention has been made in the above of the condition of the ovaries 
es for they have not changed greatly. Both are larger than at 
: ovaries with more large ova, the testes with their cavities oontain- 
matids of all sizes. Connecting the vasa deferentia with the penis 
t condition is reached. 

) are in the development two distinct parts, the germ-cells and the 
y organs about the atrium. They originate separately and later 
connected with one another. There are laid down two solid rods of 
tending from the ovaries well back into the tail. These anteriorly 
the oviducts, while back of the atrium they remain the same and 
yolk glands. So far as 1 can make out the yolk glands arise as out- 
of these primary rods of cells. The organs of the atrium begin as a 
the parenchyma which gradually becomes differentiated into the 
parts. I cannot determine from the material I now have whether 
I and female cells originate in situ or first make their appearance in 
d areas and spread thence to the ix)sitions they occupy in the adult, 
regard to clearing up the fact recorded by Woodworth that very 
idividuals of this species are often found without reproductive 
the solution of the problem would be best reached by observing 
one or more localities the year round. I have not been able to do 
from the facts above noted it seems to me likely that this form does 
^lop its reproductive organs until a considerable time after its other 
ire fully developed. 1 hatched the young worms from the capsule 
l*s Holl and kept them alive for several weeks, but none of them 
any sign of these organs, in October I found slightly larger worms 
iltimore developing their organs as above described. As I have 
thing to indicate the laying of winter eggs during the fall, I con- 
lat the sexual products ripen slowly and in the spring the worms 
very large with the approach of sexual maturity. The worms which 
)rth studied were collected mainly during the summer months, and 
, unlikely they were the young of that year, which would develop 
gans in the fall. Small individuals of these species are debcribed 
Randolph/ who studied them at Wood's Holl, as reproducing by 
It seems that there are some other very interesting facts to be 
in the life history of this form, and I shall try to obtain more exact 
>n this problem. 
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Explanation of Letters in Figures. 

0(i.— Oviduct. 

Oy.— Anlage of oviduct. 

P.— Penis. 

r. -Testis. 

//.—Uterus. 

Vd, — Vas deferens. 

r.— Yolk-glands. 



3ned by Woodworth in the above paper. 
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Resistance to Ethereal Motion. By H. A. Rowi^nd, 
N. E. Gilbert and P. C. McJunckin. 

An attempt has been made to determine within what limits it is possible 
to say that there is no frictional or viscous resistance in the ether of space. 
Modem theories of magnetism are based on some kind of rotary or vortical 
motion in the ether and if a piece of iron is magnetized we imagine that, 
the molecules^ or something about them, rotate also. The existence of 
permanent magnets shows that any retardation due to any kind of resis- 
tance must be very slight. 

In the case of an electro-magnet, any energy used in overcoming such 
resistence, if it exists, must be derived from the exciting current and the 
disappearance of such energy will produce an apparent resistance added to 
that of the wire. An attempt was therefore made to determine whether a 
wire carrying a current had the same electrical resistance when producing 
a magnetic field that it had when not producing it. 

The experiment consisted in winding two coils of wire together on an 
iron core and determining whether the resistance was the same in two 
cases: — 

(1). When the current was so passed through the coils that both pro- 
duced a field in the same direction. 

(2). When the current was so passed that the fields produced counter- 
balanced each other. 

The great difficulty in the experiment lay in the necessity of measuring 
the resistance of a coil in which a comparatively large current was flowing. 
In order to overcome the eflfect of changes in resistance due to changes in 
temperature, two coils were wound, as nearly as possible identical, and these 
double coils were used for the four arms of a Wheatstone's bridge so that 
the temperature would rise in all four arms equally. Each coil consisted 
of about 2,600 turns of doubled No. 30 copper wire, the whole enclosed in 
an iron case, boiled in wax for five hours and cooled in a vacuum. The 
insulation resistance was then about eleven megohms. Iron cores were 
used and it was found that the cases efifectually protected the coils against 
sudden changes in temperature due to air currents as well as serving for 
yokes to the magnets. A current of one-tenth ampere was used which 
insured a high state of magnetization in the iron when two coils were in 
series, giving 5,000 turns. 

The coils were connected in the bridge in such a way that the two coils in 
one case formed the opposite arms of the bridge. By means of a reversing 
switch the current in one of these coils could be reversed. This changed 
the field which might afiect two opposite arms of the bridge and thus 
doubled the deflection. Another switch might have been inserted in the 
other pair of arms and thus doubled the deflection again but errors due to 
the switches would also have been doubled and no advantage gained. The 
switch was carefully constructed with large copper rods dipping into copper 
mercury cups but, at best, the inaccuracies of the switch limited the accuracy 
of the experiment. 

The fine adjustments were made by resistance boxes shunted round one 
of the coils. About 15,000 ohms in this shunt balanced the bridge. A 
change of one ohm in the shunt gave a deflection of two millimeters and 
indicated a change in the resistance of the arm of tt^At^it oh°3- '^^^ whole 
resistance being over 100 ohms this would give a determination of one 
part in 2,000,000 or, since the deflection is doubled, one part in 4,000,000 
for each arm. The result of 30 readings each way was that the shunt 
resistance was about 3.4 ohms less with magnetic field than without. The 
shunt was so placed that this gives a less resistance by one part in 1,200,000 
when producing a magnetic field. 

The above result is in the wrong direction. The difliculty may lie in the 
fact that the galvanometer, though used at night, was unsteady at best, or 
it may be due to leakage. The resistance of the coils was 100 ohms while 
the insulation resistance was 11,000,000 ohms. If the leakage is symme- 
trical along the doubled wire it will not afiect the galvanometer upon 
reversing the current in one coil. This assumption may not be justified. 



Apparatus and Plans for Operation at the Total 
Solar Eclipsei May 28th| 1900. By J. 8. Ames. 

The physical department of the Johns Hopkins University was invited 
by Professor S. J. Brown, astronomical^director of the U. 8. Naval Obser- 
vatory at Washington, D. C, to co-operate with the Naval Observatory in 
preparations and observations, for the total eclipse on May 28. The path 
of totality was to extend from New Orleans to Norfolk, acroes all the inter- 
vening States ; and arrangements were at once made to establiah stations 
for observations at two points, one at the centre of the path, the other 
near the northern edge. The former was at Pinehurst, N. C. ; the latter, 
Griffin, Georgia. At Or near each of these places there was a station of 
the stafi* of the Naval Observatory. 

The main features of interest to the physicist seemed to be the nature of 
the chromosphere and the corona ; and for the purpose of studying these 
special apparatus was designed and constructed, largely under the direction 
of Mr. L. E. Jewell and Dr. N. £. Dorsey. Four spectroaoopes were 
constructed, two for concave gratings, two for plane ones; and one of 
each was installed at each of the stations. The mounting of the 
plane-gratings was as follows: the light which would come from the 
heliostat would enter a light-tight box, fall upon the grating, and 
be diffracted so that the first spectrum focnted by a quartz lens would 
be incident upon the photographic plate. The axis of the lens was so 
turned, and the photographic plate so bent that correction was made as 
far as possible for the spherical and chromatic aberration of the quartz 
lens. The box containing the apparatus was turned and supported at such 
an angle that the lines of the grating were parallel to the line of cusps at 
second contact. The gratings had 15,000 lines to the inch and a ruled 
surface 3x5 inches. 

The concave-gratings were mounted as in the usnal Rowland form ; the 
slit, grating and centre of camera-box being held by steel tubing in their 
proper positions. The whole apparatus was enclosed in a light-tight box 
which was so tilted that the slit was parallel to the line of cusps at second 
contact. The light from the heliostat was focused on the slit by a quartz 
lens. The gratings were of about 10 feet radius, and had 15,000 lines to 
the inch. 

The plan of operations with the instruments was designed to be as - 
follows: With the plane grating spectroscopes it was arranged to take a 
series of exposures during totality, of various durations, so as to secure the 
spectra of dififerent layers of the chromosphere and corona. For this 4 
purpose a sliding camera was constnicted, which allowed five consecutive - 
exposures. With the concave gratings a similar series of five exposures ^ 
was arranged for. The slit was to be left wide open, and the dififerent - 
layers of the chromosphere were to be kept in the same position in the 
open slit by the aid of an eye-piece and focusing screws attached to the^- 
quartz lens. The eye-piece was provided with cross hairs, and was to be- 
so placed as to have the F (hydrogen) line of the second spectrum in focus 

AVhen, owing to the gradual eclipsing of the layers of the chromosphere ^ 
the layer which is serving as the slit of light would be displaced sidewis^ , 
it could be brought back to the proper position by the slow motion of th^ 
quartz lens. At the middle of totality, the image on the slit oould b^ 
lifted the necessary amount to bring the other edge of the son under 
observation. 

With all the grating spectroscopes adjustments were made seas to photo- 
graph as far as possible into the ultra-violet. 

It was thought important to make further study of the polarization of 
the corona ; and three different pieces of apparatus were constructed for 
this purpose. One was devised to take a series of photographs of the 
corona through a large double-image rhomb, which was placed in sac- 
cession at different azimuths. The image of the sun was to be formed bj 
a lens, 18 inches focus, thus having a diameter of one-fift^h of an indi. 
In a second tube, fastened to the first, a similar plan was arranged with i 
direct-vision spectroscope of large dispersion, in order to see if by tnj 
chance the bright line spectrum of the corona was polarised. A pile of gh« 
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also arranged in such a manner as to gire come idea as to the 
>f polarization in anj one layer around the son, and also cot 
dius. 



Alteration in the Undergraduate Courses in 
. By J. S. Ames. 

iseot system of undergradaate instmction in Physics at Johns 
University includes work for two years, so-called Minor and 
rses. Each consists of four hours a week class-work, three hoars 
id one hour recitation; there b also laboratory instruction in 

with each course, from three to six hours weekly. The minor 
\ general one, and treats the whole range of Physics in an ele- 
lanner; the major course is largely mathematical, being the 
1 of the methods of the calculus to physical phenomena. It has 
1 that this latter course is rather difficult for undergraduate 
and it is proposed to substitute for it in following years a course 

be largely descriptive, with only such mathematical discosaion 
»lutely essential for a proper understanding of the subject, 
tention will be given modern developments in yarious fields of 
nd there will be many illustrative experiments performed in the 
Full description will be given also of the general classical 
its on which our exact knowledge of Physics is based. In this 
oped to make the course bDth more interesting and more profit- 
\ undergraduate students and also to such graduate students as do 
} the necessary information. 

ill be also a course on elementary Mathematical Physics for the 
tudents in Physics, which will introduce the student to the more 
and theoretical portions of the subject This course will be a 
one, extending through three years, and will embrace such sob- 
echanics, hydrodynamics, thermodynamics, electric oscillations, 
optics, spherical and Bessel functions, general mathematical 
the theory of the potential, etc. 

* course of instruction, consisting of laboratory instmction and 
tions, has been arranged for medical students, and will probably 
this coming scholastic year. 



ction of Short Wave Trains. By N. E. Dorset. 

dering the refraction of light a question at once arises as to 
be medium requires time to settle down to a steady state. If 
hort train of waves will he refracted differently from a long one 
e wave-length. As there were no data bearing on the subject, 
[I. A. Rowland requested me to investigate it. As outlined by 
Rowland and carried out by Mr. A. W. Ewell and myself, the 
t was as follows: 

Grubb prism spectroscope with four 60° inch prisms and two half 
th a reflecting prism at the end, so that it had an effective train 
prisms, was adjusted so that its eye-piece was near that of a 
ing spectroscope giving about the same dispersion in the green. 
,'rsection of the prolongations of the two collimators was placed 
p fed with a magnesium salt, and the spectroscopes were adjusted 
little b " group appeared as nearly as possible the same in both, 
arc was replaced by a very quick spark between magnesium 
ind the lines were again examined in both instruments. 
ly train of light waves we can deal with is very long in com- 
th the wave length of light, the effect looked for will make itself 
ly by a modification of the appearance of the lines. In fact we 
, superimposed on the ordinary line, the line due to the initial 
e. This should cause the line to broaden or to appear hazy on 
1 edges. In order to notice an effect of this kind a comparison 
issary and for this reason the grating spectroscope was set up, so 
iild observe in quick succession the ordinary line as given by the 
id the one given by the prism spectroscope, 
o the faintness of the spectrum given by the prism instrument 
are entirely negative in character, but there was not the slightest 
of any change in the appearance of the lines. In our case indeed 
lere was really no change ; for although the entire duration of 
>f the spark was not more than 1(H or 10-7 seconds thia is a 



very long time as compared with the period of light waves. As stated 
above, it was not possible to use a quicker spark owing to the fidntneas of 
the spectrum. 

The intensity of the spectrum furnished by the prism instmmeot was so 
much less than that from the grating, that it seemed advisable to make a 
rough comparison of the efficiencies of the two instruments. By the effi- 
ciency of a spectroscope I mean the ratio of the product of the intensity of 
spectrum times its width to the total amount of light falling on the first 
prism or grating, as the case may be. As the average of several observa- 
tions I found that the grating spectroscope (a very ordinary grating was 
used) was 3.5 times as efficient in the red, 4.6 in the yellow, 5.9 in the 
green, and 7.9 in the blue, as the Grubb spectroscope. I used the spectrum 
of the first order. 



Notes on the Zeeman Effect. By H. M. Reebe. 

Preliminary notes of this investigation, were published in these OSrew- 
lan in June, 1898, and June, 1899. 

During the present year the spectra of magnesium, cadmium, dnc, mer- 
cury, carbon, iron and titanium have been investigate-!. For this work a 
large new magnet was constructed with pole-pieces \\ inches in diameter, 
which gave a very uniform field of 26580 C. G. 8. units under working 
conditions. The other apparatus is substantially the same as that formerly 
used, and reference may be made to the former publications for description. 

The lines 4678.37, 4800.09, 5086.06 of cadmium, 4680.38, 4727.26, 4810.71 
of zinc, and 5167.55, 5172.87, 5183.84 of magnesium, were used to de- 
termine the variation of the separation with the magnetic field. A series 
of photographic plates were taken of the cadmium and zinc lines, nsing a 
spark between cadmium and zinc terminals, with the field varying from 
6125 to 26580 C. G. 8. units. A similar series was taken giving the mag- 
nesium lines and the cadmium line at 5086.06. After the separation was 
measured oo all the plates a curve was plotted for each line, having mag- 
netic forces as abscissae and separations as ordinates. For the lines 4678.37 
4680.38, 5167.55, which are sharp triplets, the curves are straight lines with 
an indication of a possible drooping toward the Sxis of abscissae at more 
intense fields. The curves for the lines 4800.09, 4722.26, 5172.87, all sex- 
tuplets, show a more decided tendency to droop at high fields, and in those 
for 5086.06, 4810.71, 5183.84, diffuse triplets, this tendency is very marked, 
although in all cases the lower part of the curve is perfectly straight. It 
seems then that for many lines the separation is proportional to the strength 
of the magnetic field only for rather weak fields. 

A few plates were taken of the spark between carbon terminals. The 
carbon band at about 3800 shows not the slightest indication of magnetic 
effect for a field of 25000 units, but these plates are mainly useful for the 
impurities that were in the carbon, and whose spectra appear on the plates. 
Many iron lines appear, and are all well-defined and in most cases well 
separated. This is really a very good means of getting the iron spectrum 
in measurable fields for iron terminals greatly change the distribution of 
the lines of force. The silicon line 3905 also appears with a separation of 
.209 A.U. between its lateral components for a field of 25000 units. For the 
same field the aluminium line at wave-length 3961 and the calcium line at 
wave-length 3933 appear as triplets with separations .24, and .22 respectively; 
while the aluminium line at 3944 and the calcium line at 3968 are quad- 

o 

ruplets. For the former the separation of the outer components is .28 A. U., 
that of the inner ones .14, while for the latter that of the outer compon- 
ents b .28, of the inner .145. 

On a plate taken with titanium, three lines appear, at wave-length 
3658.3, 3759.4, 3761.4. In a field of 25000 units, all these are clear, well- 

defined triplets, with separations of .27, .31, and .35 A. U. respectively. 

Recently the question of the symmetry of the magnetic group has been 
brought forward by Voigt, whose theory indicates that for weak fields it 
should be asymmetrical as regards both intensity and location. Zeeman 
has verified this for several lines. Besides the iron line at wave-length 
3466 which, as reported in this Circular last year, appears to be asymmet- 
rical as regards spacing, several other lines have been observed here which 
show the same peculiarity. For weak fields the "sharp triplets," already 
spoken of in the cadmium and zinc spectra, have the violet component 
farther removed from the central than the red component, but less intense. 
In the case of the sextuplets, which appear as quadruplets in weak fields. 



62 



JOHNS HOPKINS 



[No. 146. 



the mean of the inner component is farther to the violet than that of the 
outer; and the outer line on the red side is more intense than that on the 
Tiolet side. For the diffuse triplets no measurements of the lateral sepa- 
ration were taken, but the red component is the more intense. All these 
lines become more symmetrical in all respects as the field increases. 

I was assisted in this research by Mr. N. A. Kent, who will continue the 
work next year. 



Note on the Conductivity of Solution of the Alkali 
Metals on Methyl Amine. By C. A. Kraus. 

In studying the properties of solution of the alkali metals in liquid 
ammonia the conductivity of a lithium solution in methyl amine was 
tested in hope of its proving a good substitute for the metal-ammonia solu- 
tions. This solution was studied by Moisson.^ It was found, however, 
that while the solution conducts, the conductivity is so low that it is of no 
yalue in the study of the conductivity of the metal solution. While 
according to Moisson, sodium and potassium are quite insoluble in methyl 
amine it was found that these metals dissolved very slowly and sparingly 
in the sample of liquid used. The liquid was purified by distilling from 
the lithium solution. This removes moisture and it is also highly proba- 
ble, in view of the reaction between the alkali metals and ammonia, that 
the ammonia would also be removed. The solutions are blue, as are the 
other metallic-solutions, but so weak that one can see through a saturated 
eolation one-half centimeter thickness. Potassium is much more solu- 
ble than sodium. Both metals react with the solvent, although slowly, the 
blue color disappearing at ordinary temperature only after five or six 
hours. A tube containing about a fourth of a grain of potassium in 1 cc of 
methyl amine was lieate<l to 100^ C. After about eight hours the metal 
had all reacted with the solvent, leaving a yellowish-colored solution with 
excess of crystals of the reaction product in the bottom of the tube. On 
cooling, more crystals were deposited. Hydrogen was given off during the 
reaction and was found on opening the tube. The crystalline compound is 
probably a substituted methyl amine formed according to the reaction — 

CH,NH, -H K = CH.NHK + H. 
This compound reacts violently with water, the gases igniting. It is 
certain that the methyl amine contained insufficient ammonia to enable 
the formation of potassamide. 

The solution of sodium and potassium also conducted, but also to a small 
extent compared with the ammonia solutions. There was some polariza- 
tion, but it was very small, and is easily explained by the presence of the 
amide which is constantly being formed. 

It may also be noted that sulphur in methyl amine conducts the current, 
but with marked polarization and with decomposition of the solution. The 
products of this decomposition have not been studied. 



The Spectra of Mercury. By W. B. Huff. 

In 1894 Eder and Valenta announced their discovery of the band- 
spectrum of mercury in vacuum tubes and that by the use of capacity in 
the secondary of the induction coil, this band-spectrum could be broken up 
into one consisting of a very large number of lines. 

The object of the present investigation was to make a detailed study of 
the spectra of mercury in tubes, with particular reference to transition 
spectra obtained by varying the conditions of the dischai^e through the 
tube at various temperatureH and pressures. 

Preliminary to the work with tubes, the arc-spectrum was obtained, 
substantially as given by Kayser and Runge, with the addition of some 
lines in the extreme ultra-violet. 

The spectrum of the spark in air was studied with the large concave 
grating of 21 feet radius. The discharge was from a large induction coil 
whose primary carried an alternating current With no capacity in the 
secondary, the discharge from this coil gave the spectrum of the arc. With 
capacity the characteristic spark lines were brought out. With a large 
capacity, the lines become very hazy and there was much continuous 
spectrum. Other conditions being the same, a long spark gave lines not 
found in the spectrum of a short one. 

1 Comptei Rendut^ Vol. 128, p. 20, 1899. 



Self-induction with capacity in the secondary cut out the air lines and 
some lines peculiar to the spark. The continuous spectrum disappeared 
and the lines came out more sharply. 

When the discharge from an ordinary induction coil was passed through 
a vacuum tube with mercury electrodes, the light directly from the surface 
of the mercury gave the bands. 

Heating the tube strongly caused the bands to disappear. With mercury 
distilling through the capillary, the introduction of capacity in the sec- 
ondary brought out the line spectrum. The number of lines in this spectrum 
increased with increase of capacity. Self-induction cut out many of the 
lines of this spectrum and, as in the case of the spark in air, tended to 
rtduce the spectrum to that of the arc. 

As the pressure in the tube was decreased, the capacity necessary to break 
up the bands became less and the resulting lines were sharper. The relative 
intensities in this spectrum were very different from those in tubes sealed 
off at higher pressures, but when heated, a low-pressure tube gave sub- 
stantially the same lines as were found in the spectrum of one containing 
a larger amount of air. In the spectrum of low-pressure tubes heated only 
by the discharge, several groups of lines were found which could be iden- 
tified directly with groups of air lines on plates of the spark in air. When 
the tube was heated until the mercury distilled freely through the capillary, 
these air-lines could no longer be traced on the plates. 

Plates showing the entire tube were also obtained by means of a plan 
grating used as objective. When the tube was cool, bands were seei^ 
through the entire length of the discharge. Heating the tube slightly an 
using capacity, the bands were broken up into lines in the capillary only 
With strong heat, the bands disappeared wholly and much continuous 
spectrum came out at the electrodes. 

An examination of tubes with external electrodes showed bands through 
out the tube, and very strongly on each (>ide of a globule of mercury i ^ 
the capillary. 

The results from using an ordinary induction coil were the same 
those from using a strong alternating discharge. 



Electric Absorption in Condensers. By L. M. Porvr^ 



In the UnivergUy Circular for June, 1899, there was a note on Elect 
Absorption in Condensers by the author. The work reported then 
been continued and some additional results obtained. 

The method there described for the measurement of the electric absoY^). 
tion as a resistance has been used in the present investigation. In ij,g 
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note referred to, the resistance due to the electrio absorption in a condenser, 
made in a vacuum under pressure, was shown to vary directly as the period 
of the current, and was shown to be independent of the strength of the 

current. In addition to the results obtained then, the yalue of =, (t- ^ 

the value of the electric absorption in ohms at period T, divided bv the 
period T) has been determined for various temperatures. The teiupen- 
ture was found by a thermometer thrust through a hole in the box 
enclosing the condenser. From this investigation it was found that, tt 
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ordinary laboratory temperatures, a change of 0.1° C. caused a change of 
nearly 1 per cent, in the value of -=^ 

The electric absorption of two one-third microfarad condensers was also « 
studied. The relation here between the electric absorption A and T was 
not the simple relation found in the case of the wax condenser. From 
I*= .09 sec. to T= .04 sec. the value of A could be represented by a 
formula of the form aT — 6. For T less than .04 sec. the curve is slightly 
concave upwards. 

From the theory of electric absorption given in the June Circular ^ 1898, 
it appeared that the capacity should also show a variation with the period. 
For a test of this point the method used was one described in the AvMriban 
Journal cf Seitnee for December, 1897, by Prof. Rowland (method 3). The 
different sources of error were tested, namely, electrostatic action, and 
induction of different parts of the apparatus on one another. The corrections 
due to electric absorption and self-induction of the Qoils of the electro- 
dynamometer were also studied. AAer the apparatus had been arranged 
to as good advantage as possible, results were obtained which agreed to 
3 parts in 1,000 for varying conditions. The curve given in the figure 
shows the relation between the period and the capacity. The curve is 
drawn on two scales, the broken line on a small scale and the full line on a 
larger scale to show the nature of the variation of the capacity with the 
period. The term in the capacity depending on T does not appear to vary 
far from being proportional to the first power of T, 

The final results of the investigation verify the theory in as far as a 
condenser possessing electric absorption acts as a certain capacity in series 
with a resistance. The value of the capacity and resistance each being 
dependent on the period of the current. However, the nature of the varia- 
tion does not agree with the theory. 



Rowland's New Method for the Measurement of 
Hysteresis and Foucault Current Losses in Iron and 
the Detection of Short Circuits in Coils. By L. M. 

Potts. 



In the Ameriean Jownud of Saenee^ December, 1897, Profeanr Rowland 
saggested a method for the measurement of hysteresis and Foucault 
current losses in iron. In the work reported below some tests of this 
method have been made. 

The same arrangement is used as described in American Journal of Scieneef 
July, 1899, for the measurement of electric absorption. It merely consists 
of a Wheatstone bridge in one arm of which a large coil of wire and the 
fixed coils of an electro-dynamometer are connected in series. The hanging 
coil of the electro-dynamometer is in the cross connection of the bridge. 
The bridge is adjusted for no deflection as in the application to the determi- 
nation of electric absorption. A few plates of transformer iron, in which 
the hysteresis and eddy current losses are desired, are fitted around the 
coil. The energy losses in the iron act, as in the case of electric absorption, 
as an added resistance in series with the coil. The current flowing through 
the coil was determined by passing a small part of it through an electro- 
dynamometer. From the value of the current i, the period of the current 
T, the volume of the iron v, the value of the resistance due to the losses in 
the iron H, we have that the energy loss per cycle, per cc. is 

V 

The value of the eorresponding induction in the iron B was determined 
by measuring with an electro-dynamometer the electromotive force induced 
around a small coil encircling the iron. The values thus determined for 
difiTerent values of the induction B and T constantly gave a very nice curve, 
plotting the energy loss per cycle, per cc., and B per sq. cm. of cross section 
of iron; the values also agreed very well with the curves given for losses 
in transformer iron, as found by other methods. 

For the detection of short circuits the arrangement is the same as the 
preceding. The bridge is balanced, the coil to be tested is placed on top 
the coil already in one arm of the bridge, and any short circuit in the coil 
is shown by a deflection of the electro-dynamometer. The method was 
tested by asing for the coil on the bridge a large coil of 5.3 henries, and 
laying on top of it short circuited coils of wire wound with difiTerent sizes 



of wire. The method was found quite sensitive. It appeared that if a 
large coil is used in the bridge a short circuit of only one turn in a coil, 
made of quite fine wire, may be readily detected. The sensitiveness may 
be increased by a decrease in the period of the current, and also by filling 
the centre of the coil with iron. 



Some Properties of the Electric Spark and Its 
Spectrum. By C. C. Schenck. 

The following is a preliminary note, the investigation not yet being 
finished. 

The object of the investigation is to study some of the properties of the 
electric spark and its spectrum, from photographs taken by means of a 
revolving mirror. 

The spark was produced by a battery of six large leyden jars charged 
by an alternating current, frequency 133 complete periods per second. 
The current was stepped up from 110 to 750 volts and then put through 
a specially designed induction coil, which gave a potential of about 10,000 
volts. The strength of current through the coil was regulated by a suitable 
resistance in the primary circuit, which was found to be necessary in order 
to produce a very noisy spark which should not heat up the electrodes to 
the melting point. It is well known that when the current is too large 
for a given capacity, the metal of the poles becomes hot and the spark 
becomes less noisy and changes in character. It may be mentioned that 
this arrangement gave about 266 sparks per second for a spark 6 mm. 
long, although they did not follow each other with absolute regularity, 
and the number per second could be reduced by about one-half by using 
a longer spark. The period of oscillation of the battery, found by 
measuring the image of the spark on the photographic plate, was 
1.3 X 10~* seconds. 

To photograph the spark, a narrow, vertical slit was placed as close to 
it as possible. The light from the slit fell upon a rotating mirror, and 
was reflected thence through the lens of a camera, and the image of the 
slit focussed on the ground glass. The mirror was driven by an air blast 
and rotated about a vertical axis. There was no attempt made to secure 
synchronism between the appearance of the spark and the position of the 
mirror, but each discharge was sufficiently brilliant to produce an im- 
pression upon the plate. 

To photograph the spectmm, it was found, after several trials, that beet 
results were gotten by placing the spark and slit oflT at a considerable 
distance, 225 cm., from a single prism of flint glass. After refraction, the 
light struck the mirror and was reflected into the camera. The prism 
was carefully adjusted for minimum deviation for the magnesium line 
\4481. Tiro sets of photographs of the spectrum were taken. In the 
first series the axis of the mirror was horizontal, so as to draw out the 
lines of the spectrum in the direction of their length. In the second set 
it was vertical, so as to broaden out the lines in a direction perpendicular 
to their length. 

When the spark alone is photographed by means of the rotating mirror, 
the effect of the oscillatory discharge is clearly shown, but the character 
of the first discharge is different from that of those that follow. The first 
discharge is shown on the plate by a straight, somewhat broad line of 
light, showing that the electricity, in passing across the spark gap, lights 
up its entire path with a brilliant illumination. The next discharge in 
the opposite direction may produce a similar weaker illumination; the 
succeeding oscillations, however, do not light up brilliantly their whole 
path, but produce curved lines of light which shoot out from the poles, 
and become constantly more inclined as they approach the center of the 
spark. This means that the luminosity advances from the pole toward 
the center of the spark with diminishing velocity. It was noticed that 
the luminosity always proceeds from a pole of the same nature. This has 
been shown by other observers. (Feddersen, Pogg. Ann. 116, 1862; 
Schuster, PhiL Trans., 193, p. 209.) To determine whether it is the anode 
or the kathode, the condensers were charged by a Holtz machine, and 
their electrification carefully tested before the ppark passed, by a gold-leaf 
electroscope. Magnesium poles were used and several plates taken. Each 
one showed clearly that in this case it is the kathode from which the 
luminosity advances. Whether the light is due to an actual streaming 
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out of light-giving particles, or simply to kn advancing wave of luminosity 
like that in a Gei^sler tube, is an open question. 

When the spectrum is photographed with the axis of the mirror placed 
vertically, so as to spread out the lines of the spectrum in a direction 
perpendicular to their length, it is found that the air lines are slightly 
broadened, the amount of broadening depending upon the speed of the 
mirror. The magnesium line, A. 4481, presents the appearance of a broad, 
inclined stream of light, crossed by a regular succession of ten or more 
steeper lines, which correspond to the curved lines of light seen in the 
oscillations of the plain spark. 

If we attempt to get the speed of the metallic vapor by measuring the 
slope of the line«i, a difficulty appears at once. The slope of the edge of 
the line indicates approximately a speed of 5 x 10^ while the slope of the 
steeper lines indicates approximately a velocity of 20x10^ There may 
be two distinct velocities. It is possible, however, that the flatter line is 
a sort of envelope of the successive steeper ones. 

When a narrow spectrum is photographed with the axis of rotation of 
the mirror horizontal, so that the lines of the spectrum are drawn out in 
the direction of their length, it affords a method of determining the duration 
of different lines. It was found that the duration of the continuous spec- 
trum which occurs with a strong spark was fo short that it could not be 
measured. The air lines are slightly prolonged Their duration did n(«t 
exceed 2.5 x 10~^ seconds. With the metallic lines the most striking 
peculiarity was that the duration of the principal lines common to the 
spectra of both arc and spark considerably exceeded that of lines peculiar 
to the spectrum of the spark. With magnesium, the triplet \ 3838.4, 
which occurs in the arc, lasted 45x10-^. The line \ 4481, peculiar to 
the spark, lasted 24x 1(M seconds. With cadmium, the arc lines 4678.4 
and 4800 lasted 36x10-^ seconds. The line 4416, extremely weak in 
the arc, lasted 18 x 10-^ seconds. With zinc, the arc lines 4722 and 4810.7 
lasted 24 X 10-^ seconds. The lines 4912 and 4925, peculiar to the spark, 
lasted 14x10— ^seconds. It should be added that all these metallic lines 
were knotted as a result of the oscillations, but the beading was more 
distinct with the lines peculiar to the spectrum of the spark than with the 
arc lines. 



Notes on Rotatory Polarization Produced by Torsion. 
By Arthur W. Ewell. 

The following are a few experiments in continuation of the work 
described in the American Journal of Science for last August and in abstract 
in the Physikalisehe Zeilsehrifl for the fourteenth of last Kebruary, where it 
was shown that torsion produces rotatory polarization which is along the 
axis of torsion, in the opposite direction to the torsion and which is a 
function of the twist of a degree higher than the first. 

Glycerine was stirred in a glass vessel and twisted in rubber tubes with 
glass caps and examined for rotatory polarization while being twisted, but 
no indication of rotatory polarization appeared even when the glycerine was 
cooled below zero degree centigrade. 

Next was examined the effect of twisting glass rods when hot and allow- 
ing them to cool under twist. Jena glass alone was sufficiently trans- 
parent and as no Jena glass rods could be obtained rods were made by 
caving in heavy glass tubing. To remove the double refraction from the 
strains introduced in this method of manufacture, the rods were subjected 
to prolonged heating at a red heat, then twisted and allowed to cool under 
twist. Here again there was no indication of rotatory polarization. One 
of these rods, 3 cm. long, which had received a relative twist at the two 
ends of nearly two revolutions, did not rotate the plane of polarization 
more than 5°. On account of irregularities in the field it was impossible 
to set a lower limit. 

It has been questioned whether the phenomena are not closely limited to 
the axis of torsion. Although in the experiments of last year the rotation 
appeared quite uniform over the entire cross section, in order to more 
definitely settle the question the following experiments were made : 

Twisting glass tubes was first tried, but no determinations could be made 
on account of poor transparency and double refraction. Therefore, recourse 
was had to the jelly tubes which had proven so satisfactory in the work 
referred to above. Calves-foot gelatine was reduced to a jelly by the 
application of water and gentle heat and poured through a slit in the side 
into a rubber tube, 6 cm. long and 1.5 cm. internal diameter, with glass 



plates cemented to the ends and allowed to cool. To exclude rays near the 
axis of torsion, the central portion of the glass cap at each end was covered 
with a disk of black paper 5 mm. in diameter. The jelly gave a natural 
rotation of 5°. When the two ends were given a relative twist of about 
60° and held fixed in clamps there was a superimposed rotation of the 
plane of polarization of about 6° in the opposite direction to the twist, and 
when the twist was about 135° the rotation was about 33°. The rotation 
varied slightly in different azimuths relative to the initial plane of polariza- 
tion, but was very uniform over the annular cross section of the cylinder to 
which the rays were confined. On ren^ving the paper disks the rotation at 
the centre was found to be practically the same as that outside. 

•To test the question still further, a cylindrical tube was made by cement- 
ing to glass plates one rubber tube within another, and filling the space 
between with melted jelly. The tubes were 4 cm. long and the internal 
diameter of the outer was 1.5 cm. and the external diameter of the inner 
.65 cm. 

When the glass plates at the ends were given a relative twist of about 
60° the plane of polarization was rotated 2° degrees in the opposite 
direction to the twist and 11° when the twist was 9((°,the natural rotation 
of the jelly having been deducted. There was considerable doable refrac- 
tion which made the field of view somewhat irregular and the rotation 
somewhat variable in different azimuths. 

The first mentioned tube was al<«o tested in directions oblique to the 
axis by covering the ends with black paper except for two circular aper- 
tures, 3 mm. in diameter, diagonally opposite. The rotation was reduced 
as one would expect, being only about 11° for about 135° twist, but there^ 
was no appreciable double refraction. 



Inductive £• M. F. in Transformers. By J. B. White:^ 

HEAD, Jr. 

[Abstract of paper Id ElectHeal World and Engineering ^ May 5th, 1900.] 

In the alternating current tran^^former the secondary K M. F. at ope^^ 
circuit is that due to the induction in the core set up by the magnetizi 
current in the primary. When a load is put on the transformer bo 
primary and secondary coils carry current and so each forms a considerate 7 
number of ampere turns or a magneto-motive-foroe ; owing to the fact that ^ '%^ 
reluctance across the coil space is never so large as to allow it to \fQ 
neglected, these two m. m. fs. set up fields of force, the lines of which, in 
general only thread the particular coil inducing them; thus each of th^se 
"leakage'' fields is a separate source of self-induction in its own coiV, 
setting up in that coil a counter B. M. F. The effect of these E. M. Fs. 00 
the regulation or *Mrop" in the transformer is evidently dependent on tbe 
phase differences between the E. M. Fs and currents, or more generally 00 
the power factor of the load. The difficulty in estimating the regolation 
with a variation of the character of the load has been due to the fact that 
there are two separate E. M. Fs. of self induction to be taken into acoooot 

The first object of this paper was to show from a study of the vector 
diagram of the transformer, that in their effect on regulation these two 
E. M. Fs. are practically in unison, and that if this sum or joint effect can 
be either measured or calculated, the diagrams and tables for estimating the 
drop in circuits containing only resistance and self induction may be used 
for figuring the regulation of transformers; the joint effect referred to is 
generally known as the " Inductive E. M. F." Next, a graphical proof is 
given showing that if the secondary be short circuited the E. M. F., which 
must be impressed on the prioiary in order to cause the full load current to 
flow, is the resultant of the ohmic and inductive E. M. Fs. ; since these vt 
always combined in the 90° relation thb gives a means of measuring the 
inductive E. M. F. 

In the latter half of the paper is developed a formula for calculating the 
inductive E. M. F. from the dimensions of the transformer; this formal^ 
is applied to several arrangements and sub-divisions of the coils in the same 
transformer and the following rule deduced: 

If the secondary is in half as many parts as the primary and each partis 
between two primary parts, the inductive E. M. F. varies inversely as the 
square of the number of parts into which the primary is divided, if the 
primary and secondary are divided into the same number of parts and thej 
are placed alternately, the inductive E. M. F. is decreased with increasing 
subdivision approximately, but not exactly, with the inverse square of the 
number of subdivisions of either coiL 
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RECENT PUBLICATIONS IN PHYSICS. 

SUPPLEMENTARY TO THE BIBLIOQRAPHIA HOPKIN8IEN8I8. 

The following list enumerates publications in the department of Physics 
bj those who are now or who have been members of the University. It is 
printed for the information of their colleagues and friends and is not sup- 
posed to be complete. The latest previous list is given in Circular No. 140, 
p. 60, Jane, 1899. 

Ames, J. 8. The Kinetic Theory of Gases. (Review.) (American Chem- 

teal Journal, Vol, 23, No, 3, March, 1900, p. 272.) 

The Solar Eclipse of May 28, 1900. (Baltimore Sun, May 29, 1900.) 

A brief history of Wireless Telegraphy. ( The New Pedagogue, July, 

1900.) 
Rapport sur PEquivalent M^anique de la Chaleur. (International 

Congress of Physicists, Parif, 1900.) 
Bauer, L. A. Is the Principal Source of the Secular Variation of the 

Earth's Magnetism within or without the Elarth's Crust? (Terrestrial 

Magnetism and Atmospheric Electricity, Vol. 4, No, ],p. 53, March, 1899.) 
The Assumed Normal Magnetization and the Characteristics of the 

Resulting Residual Field. (lb., Vol, 4, No, \,p. 33, March, 1899.) 
The Proposed Magnetic Survey of the United States. (Nahwe, No, 

1549, Vol, 60, p. 235, July 6, 1899.) 
Some Recent Contributions to Terrestrial Magnetism. (Science, p, 

651, Apnl 27, 1900.) 
Trowbridge's Theory of the Earth's Magnetism. (lb,, February 17, 

1899, p. 259.) 
Magnetic Work of the Coast and Geodetic Survey. (Nationcd OeO' 

graphic Maganne, Vol, 10, No. 8, p, 288, August, 1899.) 
Recent Magnetic Work in North America. (Report of British Asso- 

eieUionfor the Advancement of Science, p, 660, 1899.) 
ELL, Louis. Elements of Illumination. (Electrical World and Engineer, 

April 14, AprU 21, May 26, 1900.) 
RACK, D. B. On Achromatic Polarization and Differential Double Refrac- 
tion. (Philosophical Magazine, Vol. 48, No. 293, p. 345, October, 1899.) 

— Description of a New Spectrophotometer and an Optical Method of 
Calibration, (lb.. Vol 48, No. 294, p. 420, November, 1899.) 

— On a New System for Spectral Photometric Work. (Astrophysical 
Journal, Vol. 11, No. 1, p. 6, January, 1900.) 

QMBTEAD, Henry A. Professional D<*grees. (Electrical World and Engi- 
neer, p. 862, December 2, 1899.) 

^JORi, Florian. Geschichte der Physikalischen Ezperimentierkunst. 
By E. Gerland and F. Traumiiller. (Review.) (Physical Review, 
Vol, 10, No. 2. p. 127, February, 1900.) 

REW, Henry. Robert Wilhelm Bunsen. (Note.) (A strophysiccd Journal, 
Vol, 10, No, 5, p. 301, December, 1899. 

— Professor J. J. Thomson's Work on the Structure of the Atom. 
(Review.) (76., Vol. 11, No, 2, p. 170, March, 1900.) 

Swell, A. W. Rotationspolarisation des Lichtes in Medien, welche der 

Torsion unterworfen werden. (Physikalische Zeitschrift, No. 18, p. 201, 

Fdtruary 3, 1900.) 
Hall, Edwin H. The Kinetic Theory of Gases. By S. H. Burbury. 

(Review.) (Sciejice, p. 685, November 10, 1899.) 
Hathaway, Arthur S. Scientific Papers. By P. G. Tait. (Review.) 

(Physical Review, Vol, 9, No. 2, p. 123, August, 1899.) 
Humphreys, W. J. The Wehnelt Electrolytic Break. (Physical Review, 

VoL 9, No, 1, p. 30, July, 1899. ) 

— An Efficient Boyle's-Law Apparatus. (lb., Vol, 10, No, 2, p. 123, Feb- 
ruary, 1900.) 

1DTCHIN80N, Cary T. Protection of Interior Wiring from High Poten- 
tial Currents. (Electrical World and Engineer, p. 704, November 4, 1899.) 

— Railway Motor Rating. (lb., p. 658, October 28, 1899.) 

— The Protection of Secondary Circuits from Fire Risks. (TVansactions 
American Institute of Electrical Engineers, Augusf and September, 1899.) 

EWELL, Lewis E. The Use of the Lines of Titanium for Comparison 
Spectra, and their Prominence in the Chromosphere. (Astrophysical 
Journal, VoL U, No. 3, p, 243, Apnl, 1900.) 

— Photographic Notes. (76., Vol. 11, No, 3, p. 240, AprU, 1900.) 
-- Spectroscopic Notes. (lb,. Vol, 11, No. 3, p, 234, April, 1900.) 



Keeler, James E. Scientific Work of the Lick Observatory. (Science, 

p. 665, Nov, 10, 1899.) 
The Spiral Nebula H. I. 55 Pegasi. (Astrophysical Journal, Vol. 11, 

No, 1, p. 1, January, 1900.) 
The Annular Nebula, H. IV. 13 in Cygnus. (lb,. Vol, 10, No, 4, p. 

266, November, 1S99.) 

The Ring Nebula in Lyra, (lb,. Vol. 10, No. 3, p. 193, October, 1899.) 

On Professor Keeler's Photometric Researches, by Photographic 

Methods on the Nebula in Orion. By J. Scheiner. (Note.) (lb,, 

Vol, 10, No. 3, p. 167, October, 1899.) 
Small Nebulae discovered with the Crossley Reflector of the Lick 

Observatory. ( Monthly Notices of the Royal Astronomical Society, June, 

1899.) 
and Georqb a. HiLTi. Observations with the Meridian Circle. 

(Science, p, 72, January 12, 1900.) 

Kimball, Arthur L. The Elements of Physics. By Henry Crew. 

(Review.) (Physical Review, Vol. 10, No, 4, p. 254, April, 1900.) 
Kinsley, Cari^ A Method of Measuring the Frequency of Alternating 

Currents. (/. H. U. Circulars, No. 140, June, 1899.) 
Transference of Heat in Cooled Metals. (/6., Circulars, No, 140, 

June, 1899.) 
Kraus, C. a., and E. C. Franklin. The Electrical Conductivity of 

Liquid Ammonia Solutions. (American Chemical 'Journal, VoL 23, 

No, 4, p, 277, AprU, 1900.) 
Lewis, Pebcival E. The effect of C)ertain Impurities on the Spectra of 

Some Gases. (Astrophysic(d Journal, Vol. 10, No. 3, p. 137, October, 

1899; Wied, Ann,, No. 10, p. 398, 1899; B, A, Report, p, 660, 1899.) 

Maccx)un, Andrew E. The Economy Effected by the Use of the Electric 
Motor Around Steel Plants, Furnaces and Foundries. (EUcirical World 
and Engineer, p. 374, September 9, 1899.) 

Merrill, J. F. The Influence of Temperature, Pressure, Used Solutions 
and Size of Anodes on the Deposit of Silver Voltameters. (Physical 
Review, VoL 10, No, 3, p. 167, March, 1900 ; /. H, U, Circulars, 140, 1899.) 

Mitchell, S. A. The Direct Concave Grating Spectroscope. (Astrophysical 

Journal, Vol, 10, No, 1, p. 29, June, 1899.) 
MoHLER, John Fred. Pressure in the Electric Spark. (Astrophysical 

Journal, Vol, 10, ^o. 3, p. 202, October, 1899.) 
More, L. T. On the Coincidences of Retracted Rays of Light in Crystal- 
line Media. (PhUosophical Magazine, No, 298, Vol. 49, p. 262, March, 

1900.) 
NiCBOis, E. L. (Notes.) Gustav Wiedemann and Wilhelm Gottlieb 

Hankel. (Physical Review, Vol, 9, No, 1, p. 57, July, 1899) ; Robert 

Wilhelm Bunsen. (lb,. No, 5, p. 310, 1899.) 
(Reviews.) Physical Problems and their Solutions. By A. Bourgoug- 

non. (lb.. No. 2, p. 127, August, 1899) ; Practical Physics. By William 

Watson. (lb.. No, 5, p. 315, NovenU>er-'December, 1899) ; Lehrbuch der 

Ez peri mental physik. By Adolph Wullner. (76., VoL 10, No. 1, p. 

63, January, 1900); American Telephone Practice. (lb.. Vol, 10, No, 

3, p. 187, ilforcA, 1900); Harper's Scientific Memoirs, Vols. 3 and 4. 

(lb., Vol. 9, No, 1, July, 1899.) 
On the Temperature of the Acetylene Flame. ( The Physical Review, 

April, 1900.) 
Owens, R. B. Thorium Radiation. (PhU. Mag., Vol. 48, No. 293, p. 360, 

October, 1899.) 
Perkins, Charles A. What is a Two Phase Current ? (Electrical World 

and Engineer, July 1, 1900.) 
Potts, L. M. Electric Absorption in Condensers. (/. H. U, Circulars, 

No, 140, June, 1899.) 
Preston, E. D. Recent Progress in Geodesy. (PhUosophical Society of 

Washington, BuUetin, XllI, pp, 251-268, pU, 11, 12.) 

Geodetic Operations in the United States. (Science, March 3, 1899.) 

Tides of Chesapeake Bay. (Nalional Geographic Magazine, VoL 10, 

No, 10, p. 391, October, 1899.) 

The Copper River Delta. (lb.. Vol. 11, No, 1, p. 29, January, 1900.) 

The U. S. Coast and Geodetic Survey, Its Origin, Development and 

Present Status. ( Terrestrial Magnetism and Atmospheric EUetricity, Vol. 
6, No. 1, March, 1900.) 

The Sixty-seventh Annual Report of the Coast and Geodetic Survev. 

(Sdmce, AprU 20, 1900.) 
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TtKsm, n. M. NotM on the Zeeinnn Effect. (J. H. U. dreulan, VcL 
Xrilt, .Wk U(S 1809 ; Pkilotopkical Magaiine, VoL 48, No. 292, p. 817. 

<^ - * - : ^M^o \ 

XlmK 1^^ 1^ »«^ Atwatrr, W. O. a New Respiration Calorimeter and 

Ri y » nw » u l» on the C\)n>er?Rtion of Energj in the Haman Body. 

I mmIU. {n^^itxU Hfiifw, VoL 9, Noi. 8 and 4, pp. 129 and 214, 1899.) 
\>ii iW MHaMiwn of Matter in the Living Body. {Phydeal Beview, 

m. )<k >V 3^ |k 129, March, 1900.) 
lio'VlA^ctt^ It. A. The Highest Aim of the Physicist (ScUnee, p. 825, 

IVM»Krr $^ I $99; ^iii«rieon Journal of SeieM€, December^ 1899.) 
^r^^WBMSi^ K A. Note on the Energy Spectrum of a Biaclc Body. (/. H. 

l\ <\r <y iar ^ AV 140, Juns, 1899.) 

l>a lli« AWMrpiion of Ice in the Ultra-Red. {lb.) 

$)Bk«ur«^ l^sasJAXiK P. An Advance in Measuring and Photographing 

^^MMk iU^^ Wtaiker RtitiMa, Vol, 27, No. 5, p. 205, May, 1899 ; 

^— ^ A lV«iM^ tttsirument and a Double Method for the Measorement of 

p. 808, Jun€ 9, 1899.) 
OwBM. An American Pacific Cable. (TVansodums 
^EUebrieal Engineers, November, 1899.) 
CsAiojes W^ Jr., and Francis Mallort. A Comparison 
Mercury Thermometers with a Caliendar-Qriffith's 
TWnDomeler ; a Comparison of the Platinum Thermometer 
Thermometer standardized at the Bureau International; 
of Rowland's Value of the Mechanical Equivalent of 
tke Paris Nitrogen Scale. {Philoeophieal Maganne, Vol, 48, 
^ 1, JmU, 1899.) 

IT^szssxsjLSc J. B^ Jr. Inductive E. M. F. in Transformers. {EUdrieal 

r, May 5, 1900.) 
Fkasx A. U. S. Electrical Standards and Measuring Instru- 
(EhelHad World and Engineer, March 10, 1900.) 
IQae FacUixies aflbided by the Office of Standard Weights and 
iSor the Verification of Electrical Standards and Electrical 
Apparatii& {Sdenee, p. 403, March 16, 1900.) 



TFnoD, S. W. Photography of Sound-Waves by the " Schlieren-Methode." 
(mUmepkiad MagoMme, VoL 48, No, 291, p. 218, AuguH, 1899.) 

A Sew Form (^ Pseudosoope. {Sdenee, p. 648, November 3, 1899.) 

IlBmonfitratiiig the Curve of the Base Ball in the Lecture Room. 

(A., p. 651, December 8, 1899. ) 

Daak Laghtning. {lb,, p. 337, September 8, 1899 ; lb., p. 72, January, 

12,1900.) 

Bequest for Oo-operation in Work on the Coming Solar Eclipse. 

(Jib., p. 667, April, 27, 1900.) 

The Difiraction Process of Color Photography. {lb., p. 859, June 23, 

1899; Nalure, VoL 60, p. 199, 1899.) 

On the Cause of Dark Lightning and the Clayden Effect. {NaiurCj 

No. 1570, FoL 61, p. 104, November 30, 1899.) 

£Siscis of Lightning upon Electric Lamps. {lb., No. 1582, Vol. 61, 

p. 391, Febrwuj, 22, 1900.) 

Fhotogr»i^y of Sound-waves and the Kinematographic Demonstra- 
tions of the Evolutions of Reflected Wave-fronts. {Proceedings Royal 
Society, VoL LXVI, No. 429, p. 283, May 12, 1900.) 
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PROCEEDINGS OF SOCIETIES. 

S^enH^ AmmtHoHam. 

Friday, March 9, 1900, at% P. Jf.— Special Meeting lield in MeCoj HalL 
A pablic addreas was deliTered by ICr. Faaouucx E. Itis, of Philadtiphia, 
his ** three ookwr sjstein of Goloar Photograi^j." 
March 22. — One hnndied and fiftieth regular meeting. 
The paper presented to the Association was " The Meaning of Science," by F 
W. K^BaooKa. 
Ayril 28.~One hundred and fifty-fint regular meeting. The President, Prof. Bxms 
in thediair. 
Dr. W. 8. THATKa rqxffted on " Beoent luTestigations ooneeming the Aetiolog 
Malarial Ferer." 

PMidagie a l AsaoeUMau, 

March 16, 1900. ~One hundred and eightj-first regular meeting. Prol Bloomfi 

in the chair. Twentj-fire monbers were present. 
F^wnread: 
Secondary Accent in Anglo-Saxon, Determined by MetricalCriteria, by J. Udgue: 
Concatenation in the Rig- Veda, by J. A. Nns. 
Aprii 27.— One hundred and eighty-second regular meeting. Prof. GiLDBBSUcan 

the chair. Thirty-four members were present. 
Papers read: 
Sources of Les Prteieuses Bidionles, by J. D. Batch hldkr. 
Milton's Conception of the Temptation as Portrayed in Paradise Regained, by B 
MnxKa. 
Mojf 18.— One hundred and ei^ty-third regular meeting. Prof. Giu>KKSLKaTi 

the chair. Twenty-eeren monbers were present 
P^wnread: 
The Auxiliary Use of Venire with the Past Participle in Italian, by J. E. Shaw. 
Conoeming Grammatical Ictus in English Verse, by J. W. Bright. 

Himtorieal and BoiUleal SeUnee Asaoeiatian. 

March Iff.— The Organisation and Methods of the Twelfth Census, by W. F. Wiux 
March 16.— 

Legal Status of SiaTcs in Virginia, by J. C Ballagh. 

The Associate-Congregational Church in Baltimore, by J. M. Vincbht. 

Giddings' Democracy and &npire, by B. J. Mdlfobd. 

Baden-Powell's Village Communities in India, by V. E. Smith. 

W. Brown's New Democracy, by E. C. Johkson. 

Ten Brink's Bobespierre and the Bed Terror, by B. Kilbt. 
AprUe.— 

Internal ImproToments in North Carolina, by C C. Wkavkb. 
yTniTels in Jamaica, by H. B. Adams. 

Ely's Trusts and Monopolies, by G. Catob. 

Donaldson's Fire Great Oxford Leaders, by J. W. Habby. 

Meigs' Growth of the Constitution, by H. S. Hanna. 

Gorren's Anglo-Saxons and Others, by W. E Mabtim. 
AprUm.-- 

The Life of Thomas Holliday Hicks, by G. L. Eadcliffk. 

Hart's S. S. Chase, by R. J. Mulvobo. 

Coubertln's France since 1814, by L A. Thorson. 

Ingram's History of Religion, by C. E Johnson. 

Adams' C. F. Adams, by V. E Smith. 
May 11.— 

Aboriginal Jamaica, by J. E. Dubrdbn. 

Australian Federation, by R. J. Mulford. 

Russia and the Far Eastern Question, by B. Kilbt. 

Recent Works on CronCwell, by V. E Smith. 
'^ England's Policy with the Jamaica Negroes, by H. B. Adams. 
May 25.— 

The liaryland Constitution of 1864, by W. & Mybbs. 

A Puritan View of the Theater, by V. E Smith. 
> Monographs on Education in the United States for the Paris Exposition, by 
Adams. 

Miss Richmond's Review of the Life of Dr. A. G. Warner, by H. B. Adams. 



New Extra Volume of Johns Hopkins University Studies. 

Cuba and International RELATIO^ 

By JAMES MORTON CALLAHAN, Ph. D., 

Lecturer in Diplomatic History, Johns Hopkins UniTorsity. 
SOS pages, odavo. ]Priee $3.00. 

This is a historical study in American diplomacy and international r 
tions as connected with Spain and her former colonies around the Goi/ 
Mexico. In view of recent events, and of problems now pressing for so 
tion, the book is both important and timely. Much of it has a direct bei 
ing upon present conditions in the West Indies, and even in the PhilippiD* 
The nature of the subject has led to an extensive consideration of t 
American policy of territorial acquisition. 

The autnor has made a careful examination of original souroes. T 
materials of his work are drawn from a study of aevcxal years among t 
arcliives at Washington. 
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In Aemodam* 



PROFESSOR THOMAS CRAIG. 



.8 Craiq, Ph. D^ ProfesHor of Pare Mathematics in this Uni- 
lied in Baltimore, Maj 8, 1900. Professor Craig was born in 
Pa., in 1856. He was graduated from Lafajette College in 1875, 
red this University in 1876. He held a fellowship from 1876 to 
sived the degree of Doctor of Philosophy in 1878, and has since 
positions of instructor, associate, associate professor, and professor 
e was for a brief period connected with the U. 8. Coast Survey, 
any years he was associated with the Amirican Journal of Maihe- 
a contributor and as assistant editor, and from 1894 to 1899 he 
esponsible editor of the journal. 

neeting of the Board of University Studies, held May 23, 1900, 
ring minute was unanimously adopted : 

members of the Board of University Studies of the Johns Hopkins 
ty desire to express their sorrow at the death of their friend and 
!, Professor Thdmas Craig, who, as student and teacher of mathe- 
lad been connected with the University for nearly the entire 
r its existence. One of the brilliant young men whom Professor 
' attracted to the University in its early days, he won straightway 
rable notice of that eminent man for the enthusiasm and intel- 
icumen with which he entered upon the study of advanced 
itics, then almost an unknown science in this country; and this 
i combination of interest, energy, and ability characterized his 
^reer. At the time of his death he was occupied in the prepara- 
I treatise on the Theory of Surfaces. Undoubtedly the intense 
th which he engaged in this work contributed in large measure 
impairment of the nervous system from which he had recently 
Professor Craig possessed great power of research, and wrote 
r various mathematical journals. For many years he was editor 
meriean Journal of McUhematicSf and it is largely due to his zeal 
I direction that that Journal continues to hold its high rank in the 
itical world. Professor Craig occupie 1 a place in the very front 
American mathematicians. His scientific ideals were the highest, 
eacher, editor, and investigator, he brought to his work a high 
»f originality, and an intellectual ardor which was a source of 
on to all with whom he was closely associated." 
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Pliotoppliic Map of the Normal Solar Spectrum, 



MADE BY 



Professor H. A. ROWLAND. 

This seriee of photographs of the solar spectrum has been 
made in the Physical Laboratory of the Johns Hopkins Univer- 
sity. Several concave gratings, of 6 inches diameter and "21} 
feet radius, having 10,000 or 20,000 lines to the inch, were used 
for the purpose. The process of making this map is the well 
known Rowland method, and is based on the property of the 
concave grating as discovered by Professor Rowland : this prop- 
erty is that the spectrum, as photographed in any given order, is 
normal and of the same scale throughout 

The following is a list of the plates : 



a from wave length 3000 to 8330 
b " " " 3270 to 3730 
c " " " 3670 to 4130 
d " " " 4060 to 4650 
e " " " 4460 to 4960 



f from wave length 4850 to 5350 
g " " *' 5250 to 6760 
h " " " 5650 to 6150 
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6050 to 6550 
6450 to 6950 



The plates will be delivered in Baltimore or New York or will 
be sent by express or mail, securely packed, at the charge and 
risk of the purchaser, at the following net prices : 

Set of ten plates, wave length 3000 to 6950, $20 00 
Single plates, ------ 2 50 

Should any extra plates continuing the spectrum in either direc- 
tion be published, subscribers can have them at $2.00 each. 

EXTRA PLATES. 

Two plates have been made of the B and D lines. The latter 
are 3 inches apart, and the former has an extent of about 24 
inches. Two enlargements of some of the carbon bands from the 
arc electric light have also been made. They show the wonderful 
structure of these bands, each containing many hundred lines, 
each one of which is a close double or, in some cases, a triple. 

These plates will be sold for $2.25 each, unmounted, or for 
$2.50 mounted on cloth. 

Orders should be addressed to The Johns Hopkins Press, 
Baltimore. 



Diplomatic Relations of the United 
States and Spanish America. 

By JOHN H. LATANfi, Ph. D., 

Professor of History in Randolph-Maeon Woman* s (Mtgt, 

[The Albert Shaw Lectures on Diplomatic History for 1899.] 
12ii)e. 294 pluses. Clotb* Prlc«5l.50. 

This is a book of timely interest. The late Spanish war was only one 
incident in a long chain of events in which the United States has been an 
interested party. 

The story of the diplomatic relations of thb country with the American 
colonies of Spain reveals the reasons for their rebellion and the process by 
which they became independent states. 

To all who are interested in the great questions of American foreign 
policy the work will give valuable assistance. 

Orders should be addressed to 

The Johns Hopkins Press, Baltimore, Md. 
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The Johns Hopkins Press of Baltinnore 



LIST OF SERIALS ISSUED. 
Amkbican Journal of Mathematics. 

This joanuJ was commenced in 1878, under the editorial direction of 
Profeaeor Sylvester. Professor Simon Newcomb is now the Editor. Twenty- 
one yolnmes of about 400 pages each have been issued, and the twenty-second 
is in progress. It appears quarterly. Subscription $5 per year. Single 
numbers $1.50. A very fe^ complete sets remain. These will be sold for 
$100 per set. 

AmICRICAN CHEMICAIi JOUBNAI^. 

This journal was commenced in 1879, with Professor Ira Remsen as Editor. 
Twenty-two volumes have been issued, and the twenty-third is in progress. 
This journal appears monthly. Two volumes of six numbers and of about 
500 pages each are issued yearly. Subscription $5 per year. Single numbers 
50 cents. 

American Journal of Philology. 

The publication of this journal commenced in 1879, under the editorial 
direction of Professor Basil L. Gildersleeve. Twenty volumes of about 
570 pages each have been issued, and the twenty-first is in progress. It 
appears four times yearly. Subscription $3 per volume. Single numbers 
$1. Sets are sold at $60 each. 

Studies from the Biological Laboratort* 

The publication of these papers commenced in 1879, under the direction 
of Professor H. Newell Martin, with the assistance of Professor W. K. 
Brooks. Five volumes of about 500 pages, octavo, and 40 plates each, have 
been issued. 

Studies in Historical and Political Science. 

The publication of these papers was begun in 1882, under the editorial 
direction of Professor Herbert B. Adams. Seventeen series are now 
completed and the eighteenth series is in progress. It appears monthly. 
Subscription $3 per volume. The set of seventeen series, in cloth, will be 
sold for 1 51. Twenty -one extra volumes have also been issued. 

Memoirs from the Biological Laboratory. 

These monographs are issued under the editorial direction of Professor 
William K. Brooks. Volume IV is complete. Price of the four volumes $30. 

The Johns Hopkins XJnitersitt Circulars. 

The publication of these circulars began in December, 1879, and 146 
numbers have since been issued. Subscription $1 per year. 

Contributions to Asstriology and Comparative 

Semitic Philology. 

The publication of this journal was begun in 1889. Professor Paul 
Haupt, of the Johns Hopkins University, and Professor Friedrich Delitzsch, 
of the University of Breslau, are the liters. Volume IV is in progress. 

The Johns Hopkins Hospital Reports. 

These Reports are edited by the Faculty of the Johns Hopkins Medical 
School and published for the Johns Hopkins Hospital. Their publication 
was begun in 1890. Volume VIII is in progress. Price $5 per volume. 
The set of eight volumes will be sold for $40. 

The Johns Hopkins Hospital Bulletin. 

The publication of these Bulletins began in 1889. Volume XI is in 
progress. They are published monthly. Sul^cription $1.00 per year. The 
set of ten volumes will be sold for $20. 

Modern Language Notes. 

This journal is edited by Professor A. Marshall Elliott and his associates 
in the Modern Language Department. It api^ears monthly. The fifteenth 
volume is in progress. Price $1.60 per year. 

Journal op Experimental Medicine. 

This journal is edited by Professor William H. Welch with the coopera- 
tion of a number of associates. It appears six times a year. Volume V 
is in progress. Price $5 per year. The set of four volumes will be sold 
for $25. 



American Journal of Insanity. 

Professor Henry M. Hard is the managing editor of this jo 
appears quarterly. Vol. LVII is in progress. Subscription $5 p 

Terrestrial Magnetism and Atmospher 

CiLECTRICITY. 

This journal b edited by Dr. L. A. Bauer. Volume V is in 
It appears quarterly. Subscription $2.50 per year. 

Reports of the Maryland Geological Sui 

These reports are under the editorial direction of Professor V 
Clark, Director of the Survey. Three volumes have been isinied 

Reports of the Maryland Weather Sery 

The re|X)rts are edited by Professor William B. Clark, Direc 
Service. The first volume is now ready. 



THE JOHNS HOPKINS PRESS ALSO PUBLISHES THE FOI 

NAMED SEPARATE WORKS: 

A Xew Polychrome Edition of the Old Tbsi 

Exhibiting the composite structure of the books with Critica 
English, under the title : 

The Sacred Books of the Old Testament. Critical Edition of tl: 
Text, printed in colors, with notes, prepared by eminent Biblica 
of Europe and America, under the Editorial Direction of Prof< 
Haupt. 

Two editions are issued : — an edition de luxe, at $100 per set, and 
edition, at a special price per part. 

Photographs of the Normal Solar Specti 

A series of twenty plates made under the direction of Professor 
The series is sold for $20. 

Description of the Johns Hopkins Hospi^ 

Edited by Dr. John S. Billings, containing 56 large quarto p 
views, plans, etc., and 116 pages of letter-press. Price $7.50. 

Reproduction of a Syriac Manuscript of 

Antilegomena £pistles. 

Reproduction in phototype of seventeen pages of a Syriac M 
containing the Epistles known as "Antilegomena,'' edited by 
Isaac H.Hall. Price $3.00. 

Complete Facsimile Edition of the Teachii 

THE Apostles. 

Edited with a complete facsimile text from the Manuscript of 
Sepulchre Convent of the Greek Church, Jerusalem, by Professor 
Harris. Price $5.00. 

Theses for the Degree of Doctor of Philo 

The dissertations presented by candidates for the Degree of 
Philosophy in the Johns Hopkins University. 

Studies in Logic. 

A series of essays in Logic by members of the Johns Hopkins U 
edited by Professor C. S. Peirce. Price $2.00. ' 

Essays in the Constitutional History of 

United States. 

Edited by Professor J. F. Jameson. Price $2.25. 

Bibliographia Hopkinsiensis. 

Containing a list of publications by members of the Johns 
University. (In progress. ) 

Lists of publications will be sent on application to Tl 
Hopkins Press. 



The Johm Haplmu UniversUy Cireulara art imud monihly. They art prinUd by JOHN M URPHY COMPANY, No. 44 Wett BaUimc 
SubtenptUmi $L00 a ytar^ may be oddrtBted to THE JOHNS HOPKINS PRESS, Baltimore ; tingU copies wiUbtaerUby maU for ten c 
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GENERAL STATEMENTS AS TO THE COURSES OF INSTRUCTION 



The Johns Hopkins University will commence its 
venty-fifth year of instruction on October 1, 1900. 
Tie work will go forward in these divisions : 

The Graduate department, in which arrange- 
lents are made for the instruction of advanced 
budents in the higher studies of literature and 
3ience ; 

The Undergraduate or Collegiate department, in 
hich students receive a liberal education leading 
p to the degree of Bachelor of Arts ; 

The Medical department, in which students who 
ive already received a liberal education are re- 
dved as candidates for the degree of Doctor of 
Cedicine, and in which Doctors of Medicine may 
:tend special courses. 

In other words, arrangements are made for the 
istruction of the following classes : 

1. Graduate students and other qualified persons 
esiring to continue for one or more years their 
beral education, and possibly to become candi- 
ates for the degree of Doctor of Philosophy ; 

2. Graduate students and other qualified per- 
ons wishing to proceed to the degree of Doctor 
f Medicine; 

3. Doctors of Medicine who desire to follow 
pecial courses of lectures and laboratory work ; 

4. Undergraduates looking forward to the degree 
f Bachelor of Arts ; 

5. Special students who have not received an 
cademic degree and are not candidates for a 
egree, but who desire to follow special courses of 
Jiatruction in literature and science. 

The medical department is open to women ; the 
Hher departments are not. 

An academic building, called McCoy Hall, in 
commemoration of its donor, contains the library 



and the class-rooms in language, literature, history, 
and philosophy. 

Laboratories are provided in Chemistry, Physics 
and Electricity, Geology and Mineralogy, and in the 
Biological Sciences (Anatomy, Physiology, Zoology, 
and Pathology). 

Seminaries are organized in the Greek, Latin, 
French, German, English, Sanskrit, and Semitic 
languages, and also in History and Political Sci- 
ence. There are various scientific associations and 
journal clubs which hold regular meetings. 

The Library contains ninety-four thousand vol- 
umes, part of which are kept in the central reading 
room, while the remainder of the books are dis- 
tributed according to their subjects in the diflferent 
laboratories and seminaries. 

The Library of the Peabody Institute contains 
one hundred and thirty-five thousand volumes. 
These books are selected with reference to the wants 
of scholars. They are well chosen, well arranged, 
well bound, and well catalogued, and are accessible 
daily from nine in the morning until half-past ten 
in the evening. 

The proximity of Baltimore to Washington en- 
ables the students to visit the libraries, museums, 
and scientific foundations of the Capital. 

The academic year extends from the first of 
October to the fifteenth of June. 

The charge for tuition is one hundred and fifty 
dollars per annum in the graduate and undergrad- 
uate departments, and two hundred dollars in the 
medical department. 

The Annual Register, giving full statements as 
to the regulations and work of the University, and 
separate announcements of the Medical Courses, 
will be sent on application. 
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FACULTIES OF PHILOSOPHY AND MEDICINE. 



Rabil L. Gilderslebvb, Ph. D., LL. D^ 
Pijofeesor of Greek. 

I&A RsMSKN, M. D., Ph. D., LL. D., 
ProfesBor of Chemistry. 

Hkhbt a. BowiiAND, Ph. D., LL. D., 
Professor of Physics. 

Paul Haupt, Ph. D., 
Professor of the Semitic Languages. 

Wnxux H. Welch, M. D., LL. D., 
Professor of Pathology. 

Simon Newcomb, Ph. D., LL. D., 
Professor of Mathematics and Astronomy. 

Edwabd H. Griffin, D. D., LL. D., 

Professor of the History of Philosophy, and 

Dean of the College Faculty. 

WILLL4X OSLBB, M. D., LL. D, F. R. S., 
Professor of Medicine. 

Henry M. Hurd, M. D., LL. D., 

Professor of Psychiatry. 

Howard A. Kelly, M. D., 
Professor of Gynecology. 

Hebbert B. Adams, Ph. D., LL. D., 
Professor of American and Institutional History. 

William K. Brooks, Ph. D., LL. D , 
Professor of Zoology. 

Maurice Bloomfield, Ph. D., LL D., 
Professor of Sanskrit and Comparative Philology. 

A. Marshall Elliott, Ph. D., LL. D., 
Professor of the Romance Languages. 

William S. Halsted, M. D., 
Professor of Surgery. 

Harmon N. Morse, Ph. D., 
Professor of Analytical Chemistry. 

Henry Wood, Ph. D., 
Profespor of German. 

Edward Renouf, Ph. D., 
Collegiate Professor of Chemistry. 

John J. Abel, M. D., 
Professor of Pharmacology. 

William H. Howell, Ph. D., M. D., 

Professor of Physiology, and Dean of the 

Medical Faculty*. 

Franklin P. Mall, M. D., 
Professor of Anatomy. 

James W. Bright, Ph. D., 
Professor of English Philology. 

William Hand Browne, M. D., 
Professor of English Literature. 

Herbert E. Greene, Ph. D., 
Collegiate Professor of English. 

William B. Clark, Ph. D., 
Professor of Organic Geology. 

Joseph 8. Ames, Ph. D., 
Professor of Physics. 

J. Whitridge Williams, M. D., 
Professor of Obstetrics. 

Frank Morley, M. A., Sc. D.. 
Professor of Mathematics. 

William D. Booker, M. D., 
Clinical Professor of Pediatrics. 

John N. Mackenzie, M. D., 
Clinical Professor of Laryngology. 

Samuel Theobald, M. D., 
Clinical Professor of Ophthalmology and Otology. 

Henry M. Thomas, M. D., 
Clinical Professor of Neurology. 



DANIEL C. GILMAN, LL. D., 
President. 

J. Williams Lord, M. D., 
Clinical Professor of Dermatology. 

Thomas C. Gilchrist, M. B., M. R. C. S., 
Clinical Professor of Dermatology. 

Henry J. Berkley, M. D., 
Clinical Professor of Psychiatry. 

Nicholas Murray, A. B., LL. B., 
Librarian. 

Edward H. Spieker, Ph. D., 
Associate Professor of Greek and Latin. 

Ethan A. Andrews, Ph. D., 
Associate Professor of Biology. 

KiRBY F. Smith, Ph. D., 
Associate Professor of Latin. 

Sidney Sherwood, Ph. D., 
Associate Professor of Political Economy. 

John M. Vincent, Ph. D., 
Associate Professior of History. 

Harry F. Reid, Ph. D., 
Associate Profet^or of Geological Physics. 

William S. Thayer, M. D., 
Associate Professor of Medicine. 

John M. T. Finney, M. D, 
AFSOciate Professor of Surgery. 

Lorrain S. Hulhurt, Ph. D., 
Collegiate Professor of Mathematic!*. 

C. W. Emil Miller, Ph. D., 
Associate Professor of Greek. 

Bert J. Vos, Ph. D., 
Associate Professor of German. 

Christopher Johnston, Ph. D., 
Associate Professor of Oriental History, etc. 

Ross G. Harrison, Ph. D., 
Associate Professor of Anatomy. 

Jacob H. Hollander, Ph. I)., 
Associate Professor of Finance. 

C. Carroll Marden, Ph. D., 
Associate Professor of Romance Languages. 

Edward B. Mathews, Ph. D , 
Associate Profehsor of Mineralogy. 

Westel W. Willouohhy, Ph. D., 
Associate i'rofessor of Politics. 

Thomas 8. Ccllen, M. D., 
Associate Professor of Gynecology. 

George P. Dreyer, Ph. D., 
Associate Professor of Physiology. 

Reid Hunt, Ph. D., M. D., 
Associate Professor of Pharmacology. 

Harry C. Jones, Ph. D., 
Associate Professor of Physical Chemistry. 

William W. Russell, M. D., 
Associate Profe^8or of Gynecology. 

Rolling W. Barton, M. D., 
Lecturer in Systematic Botany. 

Philip R. Uhler, 
Associate in Natural History. 

Bernard C. Steiner, Ph. D., 
Associate in History. 

RoRERT L. Randolph, M. D., 
Associate in Ophthalmology and Otology. 

Thomas B. Futcher, M. B., 
Associate in Medicine. 

William J. A. Bliss, Ph. D., 
Associate in Physics. 

Joseph C. Bloodgood, M. D., 
Associate in Surgery. 

James C. Ballagh, Ph. D., 
Associate in History. 



Abraham Cohen, Ph. D., 
Associate in Mathematics. 

J. Elliott Gilpin, Ph. D., 
Associate in Chemistry. 

George C. Eeidel, Ph. D., 
Associate in Romance Languages. 

Edward C. Armstrong, Ph. D., 
Associate in Romance Languages. 

Charles R. Bardeen, M. D., 
Associate in Anatomy. 

Harvey W. Cushino, M. D., 
Associate in Surgery. 

George W. Dobbin, M. D., 
Associate in Obstetrics. 

N. Ernest Dorse y, Ph. D., 
Associate in Physics. 

Duncan S. Johnson, Ph. D., 
Associate in Botany. 

Walter Jokes, Ph. D., 

Associate in Physiological Chemistry anc 

Toxicology. 

Philip Ogden, Ph. D., 
Associate in Romance Languages. 

George B. Shattuck, Ph. D., 
Associate in Physiographic Geology. 

Norman MacL. Harris, M. B., 
Associate in Bacteriology. 

William G. MacCallum, M. D., 
Associate in Pathology. 

Otto G. Ramsay, M. D., 
Associate in Gynecology. 

John B. Whitehead, Jr., A. R, 
Associate in Applied Electricity. 

Harry L. Wilson, Ph. D., 
Associate in Latin. 

S. Edwin Wh item an. 
Instructor in Drawing. 

Frank R. Smith, M. D., 
Instructor in Medicine. 

H. Barton Jacobs, M. D, 
Instructor in Medicine. 

Oliver L. Fassig, Ph. D., 
Instructor in Meteorology. 

Guy Carleton Lee, Ph. D., 
Instructor in History. 

Hugh H. Young, M. D., 
Instructor in Genito-Urinary Diseases. 

Murray P. Brush, Ph. D., 
Instructor in Romance Languages. 

Thomas McCrae, M. B., 
Instructor in M^licine. 

Morris C. Sutphen, Ph. D., 
Instructor in Latin. 

Henry McE. Knower, Ph. D., 
Instructor in Anatomy. 

Percy M. Dawson, M. D., 
Instructor in Physiology. 

Eugene L. Opie, M. D., 
Instructor in Pathology. 

Mervin T. Sudler, Ph. D., 
Instructor in Anatomy. 

Henry & West, Ph. D., 
Instructor in English. 

Charles P. Emerson, M. D., 

Instructor in Medicine. 

J. Eustace Shaw, Ph. D., 

Instructor in Italian 

William M. Mackdebmott, 
Director of Physical Training. 

In addition, there are a number of Aasista 
the laboratories. 
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PROGRAMMES FOR 1900-1901. 

wing courses in literature and science are offered for the academic year which begins October 1, 1900. They are open to 
fied young men, according to conditions varying somewhat in each department. 



MATHEMATICS. 



Advanced Courses. 

Fewcomb will guide the work of any well-prepared 
nsh to pursue the subjects of Theoretical Astronomy 
Mechanics, especially on the practical side. Special 
vanced mathematics and facility in, as well as taste 
ic computations are essential. 

[ORLEY. 

notions (^Advanced Course), 

trough the year, 

ivanced Course), 
Myf through the year. 

Seminary. 

\k the year, 

Tieory of Functions. 

krough the year, 

jf Transformation Groups. 

%r<mgh the year, 

mbers. 

\eJdyt first half-year, 

QTerential Equations. 
iecond half-year. 

Undergraduate Courses. 

Major Course, 

fkly, until October 19. Professor Hulburt. 

id Integral Calculus (special topics). 

tklyj October 23 to December 21. Professor Hulburt. 

!'heory of Equations. 

ekly^ January 2 to February 1. Professor Hulburt. 

i^rojective Geometry. 

dcly, February 5 to March 29. Professor Hulburt. 

metry of Three Dimensions. 

e/r/y, April W to the end of the year. Professor Hulburt. 

Minor Coitrse, 
metry. 
ekly, until December 21. Professor Hulburt. 

ad Integral Calculus. 

tkly^ January 2 to the erid of the year. Professor Hulburt. 

For Candidates for Matriculation. 

:ial topics) ; Solid Geometry ; Plane Trigonometry ; 
Geometry (straight line and loci). 

eklyf through the year. 

Elective Course, 
Iquations. 
kly, through the year. Dr. Ck)HEN. 

presents the elementary principles of Ordinary and Partial 
nations, and affords to students of Physics, Astronomy, and 
scessary working knowledge of the subject. Much time is 
iolution of problems. 



PHYSICS. 



Advanced Courses. 

Professor Rowland will lecture on-^ 
Electricity and Magnetism. 

Four hours weekly, through the year. 

These lectures constitute one-half of a complete course, which extends 
through two years. In the year 1901-1902 the lectures will be on Heat 
Conduction and Physical Optics. 

Professor Ames will direct the Physical Seminary, which meets 
once a week through the year, and to which only the most 
advanced students are admitted. During the first-half of the 
year, the subject of the Fundamental Experiments of Physics 
will be considered in the Seminary ; and that of Physical Optics 
during the second. 

Professor Ames will also lecture on — 

Thermodynamics and Electrical Oscillations. 

Two hours weekly f through the year. 

These lectures are designed to be introductory to Professor RowLuid's 
course, and students should take them during their first graduate year. 
They form part of a systematic course on Mathematical Physics, which 
extends through three years. 

For all the advanced lectures a thorough knowledge of analytic 
geometry of three dimensions and of differential equations is 
necessary. 

Dr. DoBSET will hold recitations and conferences on the aboTe 

lectures. 
Onee a week, through the year. 

Dr. Dorset will also direct the work in the aatronomical observa- 
tory. 

Mr. Whitehead will lecture on — 
Special Topics in Applied Electricity. 

Two hours weekly^ through the year. 

This course will be accompanied by tests and laboratory experiments. 

Dr. L. A. Bauer will give a special course of lectures on The 

Magnetism of the Earth. 

For courses in Geological Physics and in Physical Chemistry, the 
programmes in Geology and in Chemistry may be consulted. 

Laboratory Work. 

Advanced students are expected to give aa much of their time 
as possible to laboratory work. This consists at first in performing 
experiments which are designed to familiarize them with labora- 
tory methods and with the use of instruments for exact measure- 
ments. When sufficient experience of this kind has been acquired, 
they undertake, under the guidance of the instructors, some re- 
search designed to be of permanent value. 

Journal Meetings. 

The instructors meet once a week with the advanced students 
for the reading and discussion of the current physical journals. 
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Among the journals on which reports are regularly given are the follow- 
ing: The Philosophical Magazine, The American Journal of Science, The 
Physical Review, The Astrophysical Journal, Wiedemann's Annalen and 
Beiblatter, Zeitschrift fiir phytdkaiische Chemie, Journal de Physique, 
Annales de Chimie et de Physique, Nature, Comptes Rendus, London 
Electrician, the Proceedings of the Royal Society of London and of many 
other societies. 

Collegiate Courses. 

These courses are designed for undergraduates and for those 
graduate students who wish to extend their knowledge of Physics, 
but are not prepared for more advanced work. 

First Year {Minor Course.) 

1. Lectures and recitations on Greneral Physics. 
Few Kowrs weekly^ through the year. Professor Ames. 

2. Laboratory Work. 

Thru hows weekly^ through the year. Dr. Buss and assistants. 

This course does not asbume that the student has had any previous 
acquaintance with physics ; but he is supposed to know how to use loga- 
rithms and to have had thorough instruction in plane trigonometry. 

Second Year {Major Course.') 

1. Lectures and recitations on the following subjects : 

Mechanics, including some simple problems in the motion of rigid and 
elastic bodies. 
Elementary Thermodynamics. 
Electricity and Magnetism. 
Physical Optics. 
Fow Aours weekly, through the year. Professor Ames. 

2. Laboratory Work. 

Five hours vfeekly, through the year. Professor Ames and Dr. Bliss. 

This course presupposes at least one year*s previous work in physics, and 
an accurate knowledge of analytic geometry of two dimensions and the 
calculus. It will be in the main a continuation and extension of the First 
Year Course, special attention being given to the description and discussion 
of the experiments on which the science of Physics rests. 

The laboratory work of both courses accompanies the lectures 
throughout the year, and is largely quantitative, being designed 
to impress the principles of the subject and to impart experi- 
mental skill. In the second year, therefore, problems presenting 
greater difficulties, either experimental or theoretical, are assigned. 
Written reports of the work are required of all the students. 



CHEMISTRY. 



The courses in Chemistry are intended to meet the wants (1) 
of graduate students who make Chemistry their specialty, or who 
select it as one of their subordinate subjects for the degree of 
Doctor of Philosophy ; and (2) of undergraduate students, who 
study Chemistry for general training, or as a preliminary to the 
study of medicine. The first and second years' courses cover the 
ground of General Chemistry, as far as it is possible to do so in 
the time occupied. Together they form the full course designed 
for undergraduates. Graduates, including those who intend to 
enter the Medical School, who have not done an equivalent 
amount of work, will follow such parts of these courses as may 
seem desirable. 

Advanced Work for Graduate Students. 

Laboratory. 
rection of Professors Remsen and Morse and Asso- 
ONEtt. Daily, except Saturday Jrom 9 a. m. to dp. m. 




The work will consist in a thorough study of analytic methods in making 
typical preparations especially of compounds of carbon, in practice in the 
methods of physical chemistry, and in carrying on investigations. 

Lectures. 

(a) Compounds of Carbon, by Professor Remsen. Five times 
weekly, through the year. 

(6) Historical Topics, under the direction of Professor Remsen, 

by advanced students. Aboui twelve lectures, second half-year. 

This work, while serving to familiarise students with chemical literature, 
is intended to aid them in acquiring the art of presenting subjects in the 
form of lectures before audiences. All those who intend to become teachers 
of Chemistry, are expected to take active part in the work. 

(e) Physical Chemistry, by Associate Professor Joneb. Three 
times weekly, through the year. 

(d) The Elements of Physical Chemistry, by Associate Profes- 
sor Jones. Twice weekly, first-half year. 

Journal Meetings. — ^The instructors and advanced students wilL 
meet weekly, on Mondays at 9 a. m., and at such other hours asi 
may be appointed, for the purpose of hearing reports on the- 
principal articles contained in the journals of Chemistry. 

The journals read and regularly reported on are : Annalen der Chemie. 
Berichte der deutschen chemischen GeselLschaft, Journal of the Chemical 
Society (London), Journal fiir praktische Chemie, Zeitschrift fur analyt— 
ische Chemie, Zeitschrift fiir physikalische Chemie, American Chemical 
Journal, Journal of the Society of Chemical Industry, Bulletin de Is 
Soci^t^ chimique, Annales de Chimie et de Physique, Zeitschrift fua 
anorganische Chemie, and occasionally others. 

Collegiate Courses. 

Minor Course, 

(a) Introduction to General Chemistry. 

LeCtwes aind reeUaiums, fow hours weekly, through the year, by Professoa 
Remouf and Dr. Gilpin. 

(6) Laboratory Work. 

Five to six hours weekly, through the year, under the direction of Professoa 
Rbnouf and Dr. GiiiPiN. 

No previous knowledge of Chemistiy is required. The class-room worle 
is based on Remsen's Chemistry (Briefer Course), and ooyers the field ot: 
inorganic chemist ry, as far as possible. The last twenty class-room exercises 
give a sketch of organic chembtry, particularly for the benefit of thosa 
students whose study of chemistry is confined to the minor course. In tha 
laboratory the student repeats the experiments performed in the class room ^ 
and, in addition, has some practice in simple qualitative and quantitatiya 
analysis. Each student is required to keep a note-book of his work. 

Major Course. 

(a) Advanced Inorganic Chemistry. 

Leetwes and reeUationSf four hows weekly, until Christmas, by Professoa 
Morse. 

(6) Chemistry of the Compounds of Carbon. 

Leeiwes and recitations, fow hows wfddy, from January 2 to the end c^ thm 
year, by Professor Mobsk. 

(c) Laboratory Work. 

Five to six hows weekly^ through the year, under the direction of ProfessoM 
Renouf. 

The class-room work in inorganic chemistry, in the major course, im 
confined to a study of the metallic elements and to analyticad chemistry 
The laboratory work until January is systematic qualitative analysis ; froc: 
January to the end of the year, the making of inorganic and organi'« 
preparations. The compounds to be made are so chosen that the studeal 
may become acquainted with as many classes and methods as possible. Th« 
text-books used are Remsen's Inorganic Chemistry (advanced conne}, 
Remsen's Organic Chemistry, and Renouf s Inorganic I^parations. 
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GEOLOGY. 



The instruction in Geology is under the direction of Dr. Wm. 
Bullock Clark, Professor of Organic Geology, assisted by Dr. 
Harry Fielding Reid, Associate Professor of Geological Phys- 
ics, Dr. Edward B. Mathews, Associate Professor of Mineralogy 
and Petrography, Dr. George B. Shattuck, Associate in Phys- 
iographic Geology, and Dr. Oliver L. Fassig, Instructor in 
Meteorology. 

An important course of lectures will be given by Mr. Bailey 
Willis, of the United States Geological Survey, Lecturer on 
Stratigraphic and Structural Greology, and briefer courses by 
Professor Cleveland Abbe, of the United States Weather 
Bureau, Lecturer on Meteorology, and Dr. L. A. Bauer, of the 
United States Coast and Geodetic Survey, Lecturer on Terrestrial 
Magnetism. 

Courses are offered to both graduates and undergraduates. 
In the case of graduate students, the work is arranged to meet 
the wants (1) of those who desire to make Greology their principal 
subject for the degree of Doctor of Philosophy, and (2) of those 
who wish to select certain courses in Greology for one or both of 
their subordinate subjects, the major subject being taken in another 
department. Special arrangements may also be made by gradu- 
ate students whose time is limited, or who desire to devote their 
attention to particular courses without reference to a degree. 

In the case of undergraduate students, Geology may be taken 
either as one of the major or as one of the minor courses for the 
degree of Bachelor of Arts. 

The courses in Geology consist of lectures, laboratory and field 
work, and conferences upon topics of current literature. Great 
importance is attached to laboratory training as a part of the 
geological course, and facilities are given for daily work from 9 
a. m. to 5 p. m. 

Lecture Courses. 

1. General Geology, by Professor Clark and Dr. Shattuck. 
Fifur times weekly. 

2. Paleontology, by Professor Clark. Twice weekly. 

3. Historical Geology, by Professor Clark. Twice weekly, 

4. Experimental Geology, by Associate Professor Reid. Tmce 
weekly, first half-year. 

5. Greological Physics, by Associate Professor Reid. Twice 
weekly, second half-year. 

6. Exploratory Surveying, by Associate Professor Reid. Twice 
weekly, for one-third year. 

7. General Mineralogy, by Associate Professor Mathews. Four 
times weekly. 

8. Advanced Mineralogy, by Associate Professor Mathews. 
Three times weekly. 

9. Petrography, by Associate Professor Mathews. Three times 
weekly. 

10. Physiographic Greology, by Dr. Shattuck. Weekly. 

!!• Climatology, by Dr. Fassig. Twice weekly, for one-third 
year. 

12. Stratigraphic and Structural Geology, by Mr. Willis. 
Twice weekly, for one-third year. 

13. Meteorology, by Professor Abbe. 

14. Terrestrial Magnetism, by Dr. Bauer. 



Laboratory Work. 

Laboratory courses are arranged to accompany the lectures, 
while advanced or special students will be given the opportunity 
to carry on fuller investigations upon either described or new 
materials. 

Conferences and Student Lectures. 

In order that the advanced studants may be kept in touch with 
the most recent investigations in the science, conferences are held 
at which the leading journals in geology are reviewed by the 
students under the direction of the instructors. The conferences 
take place bi-weekly. 

In order that the advanced students may also have the expe- 
rience necessary for the successful preparation and delivery of 
class-room lectures, a course upon some phase of geology is 
arranged, a special topic being assigned to each student. The 
lectures take place bi-weekly, alternating with the conferences. 

Field Work. 

The area of the State of Maryland includes, notwithstanding 
its comparatively small size, a remarkable sequence of geological 
formations. The ancient rocks of the earth's crust, aa well aa 
those still in the process of deposition, are found, while between 
these wide limits there is hardly a geological epoch which b not 
represented. As a result, most excellent facilities are afforded 
for a study of the various geological horizons. 

Geological Camp. 

Arrangements are made annually for a geological encampment 
of several weeks after the close of the class-room lectures at the 
University. 

Geological Laboratory and Library. 

The Geological Laboratory b situated in Hopkins Hall, and 
comprises over thirty rooms, large and small. Here are placed 
the library, apparatus and collections, which are accessible to the 
student daily, from 9 a. m. to 5 p. m. 

In accordance with the custom of the University, those books 
relating to the work of the geological department are given into 
its charge, the books of general reference being retained in the 
University Library. 

The library of the geological department contains a good representation 
of the leading journals and works of reference upon geological subjects. 
It is greatly enriched by the Williams, Lewis and Abbe libraries. Extensive 
series of topographicnl and geological maps likewise form a portion of the 
library, and these are constantly increasing in number. 

Apparatus and Collections. 

The collections of the department consist primarily of a large 
amount of important material brought together from Maryland 
and adjacent States. It represents all the horizons of the State, 
being especially rich in crystalline rocks, and in Cretaceous and 
Tertiary fossils. Some of this material has been already described, 
while much awaits further study. 

Among the most important of the special collections are : 

The Williams collection of rocks and minerals, the Lewis collection of 
rocks and thin sections, the Krantz collection of fossils, the Hill collection 
of rocks and characteristic fossils from the Cretaceous formations of Texas, 
and the Stilrtz, the Lehmann, and the Allen collections. 
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State Scientific Bureaus Connected with the 
Geological Department. 

Two scientific bureaus, established by the Legislature and 
maintained at the expense of the State, are carried on in connec- 
tion with the geological department. They are the Maryland 
Geological and Economic Survey and the Maryland State 
Weather Service. Professor Clark is in charge of both of these 
organizations, which are concerned with^a study of the geology 
and physical features of the State of Maryland. A sum of $27,000 
annually is appropriated by the State for these bureaus. 



THE BIOLOGICAL SCIENCES. 



The courses in the Biological Sciences are designed (1) for 
students who wish to make Zoology, Botany, Animal Physiology, 
Anatomy, or Pathology a subject of advanced study and research, 
or the principal or a subordinate subject for the degree of Doctor 
of Philosophy ; (2) for graduates in medicine who desire special 
courses in one or more of these subjects; (3) for undergraduates 
who desire some knowledge of the biological sciences as part of a 
liberal education ; and (4) for undergraduates who desire to pre- 
pare themselves for the study of medicine. 

The various laboratories are open daily during the session from 
9 a. m. to 5 p. m. The work is conducted under the direction of 
the professors in the different departments. 

Graduate Courses. 

ZOOLOGY AND BOTANY. 

The work in Zoology and Botany is directed by Dr. W. K. 
Brooks, Professor of Zoology, assisted by Dr. E. A. Andrews, 
Associate Professor of Biology, Dr. D. S. Johnson, Associate in 
Botany, Dr. B. W. Barton, Lecturer in systematic Botany, and 
other assistants. 

1. Professor Brooks will conduct the following courses, with the 
assstance of Dr. Andrews and Dr. Johnson. 

Advanced laboratory work in Zoology. 

Daihf^ tkroughotU the year. 

History of Zoology. 

Weekbff from January to the end of the year. 

Zoological Journal Club. 

WedUy, until April 1, /or the diseusdon of the current literaiure €f Zoology. 

Zoological Seminary. 

Weekly ffiwn the beginning of the settion, until April 1. 

2. Dr. Andrews will give a course of twelve lectures on Proto- 
plasm, in November and December. 

3. Dr. Johnson will conduct the following courses : 

The Comparative Morphology of the V^etable Kingdom. 

Two leeturee and two labonUory exerei»e» weekly^ throughout the year. 

Physiology and Histology of Plants. 

Two exercises a week, throughout theyear. 

Botanical Journal Club. 

Weekly, throughout the year. 

Botanical Seminary. 

Weekly, tkroughout the year. 



PHYSIOLOGY. 

The following courses in Physiology are offered to | 
students : 

1. By Professor Howell : 

Work leading to the degree of Doctor of Philosopi 
Physiology as the principal subject. 

This work includes lectures, laboratory methods, resea 
attendance upon the meetings of the physiological semii 
journal club. 

2. By Professor Howell and Dr. Dreyer : 

Work leading to the degree of Doctor of Philosop 
Physiology as a subordinate subject. Two courses are 
either of which will be accepted as absolving the conditi 
subordinate subject Either course may be taken by | 
students, without reference to a degree. 

. (a) The course given to medical students, consisting 
three lectures weekly throughout the year, and laborato 
six hours weekly, from October to January. This course 
in the mornings. 

(6) An afternoon course consisting of lectures and la 
work, three afternoons weekly, from January to June. 

3. By Professor Howell : 
Physiological Journal Club. 

Weekly, throughout the year. 

4. By Professor Howell : 
Physiological Seminary. 

Wetkly, throughout the year. 

Special lectures on selected topics in Physiology, by membera c 
or advanced students, are given occasionally as part of the Semic 

5. By Professor Howell and Dr. Dreyer : 

Advanced laboratory work in Physiology, methods c 
stration and research. 

This course Is intended for those who have completed elements 
in Physiology. The work is done individually. 

ANATOMY. 

The various courses given in the department of Ana 
open to graduate students. In addition, opportun 
afforded for advanced work and original investiga 
general outline of the work of the department follows : 

I. Systematic instruction in histology, microscopic : 
and neurology by Dr. Bardeen, Dr. Knower, and Dr 
from October 1 to March 15, mornings. 

II. Systematic instruction in gross human anatomy by 
Mall and Dr. Harrison, from October 1 to March 15, ai 

III. Advanced work and original investigation u 
direction of Professor Mall, Professor Harrison, and Dr. 
daily, during the academic year. 

Note. — A more detailed description of the work outlined she 
found in the Announcement of the Johns Hopkins Medical Schc 

PATHOLOGY. 

The courees in Pathology are designed primarily for 
of medicine. Those in Bacteriology or those in Gieneral P 
Pathological Histology, and Pathological Anatomy are 
as a subordinate subject for the degree of Doctor of Ph 
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Greek 

Professor Gildebbleeve will conduct the Greek Seminary, the 
plan of which is based on the continuous study of some leading 
author or some special department of literature. 

The Seminary consists of the Director, Fellows, and Scholars, 
and such advanced students as shall satisfy the Director of their 
fitness for an active participation in the work by an essay, a 
critical exercise, or some similar test of attainments and capacity. 
All graduate students however, may have the privilege of attend- 
ing the course. 

During the next academic year the study of The Attic Orators 
will constitute the chief occupation of the members. There will 
be two meetings a week during the entire session. Especial atten- 
tion will be paid to the development of language and style and to 
the antique canons of aesthetic criticism. The rhetorical works 
of Dionysios of Halikarnassos will be studied in connection with 
this course. 

The student should possess the text of the orators (Teuboer ed.)i and the 
rhetorical works of Dionysios of Halikarnassos, the first volume of which 
has been edited by Usener and Radermacher. Blass's OesehichU dtr AUiMchen 
BeredmmkeU i^ an important auxiliary, Volkmann's Rhetorik will be found 
seryioeable, and Jeb(/s SeUcUmtBjrnm the AUic Oralora may be recommended 
as an introduction to the study. The various editions of select speeches of 
Demosthenes by Sandys are also helpful. 

Advanced and Graduate Courses. 

1. Professor Gildersleeve will also conduct a course of Practical 
Exercises in Greek, consisting chiefly in translation at dictation 
from Greek into English and English into Greek, two meetings 
a week, from the beginning of the session to the first of January. 

2. He will lecture on Greek Elegiac and Iambic Poetry, with 
illustrative readings, once a week after January 1. 

3. He will also lecture on select chapters of Greek Syntax in 
its relation to style. 

4. Associate Professor Miller will conduct readings auxiliary 
to the main study of the graduate students in Greek, twice a 
week throughout the session. 

Notice of other courses b reserved. 

Undergraduate Courses. 

Far Candidates for Matriculation. 

Homer, Iliad (book vi) ; Herodotus (book vii) ; Sight Reading; 
Prose Composition. 
Three hovr$ weekly, through the year. Associate Professor Miller. 

Minor Course. 
Lysias, vii, xii. 
Three hours weekly ^ fint half-year. Associate Professor Spieker. 

Private Beading : Xenophon, Hellenica (book i). 

Plato, Apology; Euripides (one play). 

Three hours weekly, second half-year. Associate Professor Spieker. 

Private Reading : Homer, Odyssey (books i, ix, x). 

Prose Composition. 

Weekly, through the year. Associate Professor Spieker. 

Major Course. 

Demosthenes, Oratio in Leptinem. 
Three hours weekly, first half-year. Associate Professor Spieker. 



Private Reading : -^chylus, Promdheus. 

Selections from the elegiac, melic, and iambic poets; Sophocles 
(one play). 
Thru hours weekly ^ second half-year . Associate Professor Spieker. 

Private Reading : Aristophanes (one play). 

Prose Composition. 

Weekly, through the year. Associate Professor Spieker. 

Elective Course. 
Justin Martyr. 

Two hours weekly, first half-year. Associate Professor Spieker. 



LATIN. 



Latin Seminary. 

Associate Professor Kirby Flower Smith will conduct the 
Latin Seminary, the plan of which is similar to that followed in 
Greek. The department of literature to which it is proposed to 
devote especial attention during the next academic year, is the 
Latin Historians, and the centre of this work will be Livy and 
Tacitus. Two meetings a week throughout the year will be 
devoted to the critical interpretation of these authors, to various 
auxiliary studies, and to the reading of papers prepared by 
members of the Seminary. 

It is advisable for students to read in advance as much as poseible of Livy 
and Tacitus, and to provide themselves with complete texts of Cssar 
(Eubler, Teubner, Leipzig, 1895), Livy (Weissenbom-MQller, Teubner), 
Tacitus (Halm, 4th edition, Teubner), the ** Historicorum Romanorum 
Fragmenta," edited by Peter (Teubner, 1883), Sallust (Jordan, Weidmann, 
Berlin, 1887), and Catullus, Tibullus, and Propertius (Haupt-Vahlen, 5th 
edition, Leipzig, Hirzel, 1885. 

Advanced and Graduate Courses. 

1. During the first half-year, Dr. Smith will lecture once a 
week on the Roman Historians, beginning with the earliest period. 

2. Throughout the year he will lecture once a week on the 
Roman Elegy and Epigram. 

3. He will also conduct a Journal Club, which will meet regu- 
larly to report and discuss recent publications in the field of 
Classical Philology. 

4. Dr. H. L. Wilson will lecture once a week during the 
first half-year on Latin Epigraphy. 

5. Once a week during the second half-year he will conduct a 
course in the interpretation of Latin Inscriptions. 

6. During the second half-year Dr. Sutphen will lecture once 
a week on the Sermo Cotidianv^. 

7. He will also conduct a class, for advanced students, in the 
rapid reading of the Latin Historians. 

The schedule given above is subject to additions and modifica- 
tions. 

Undergraduate Courses. 

For Candidates for Matriculation. 

Cicero, De Senectute ; Sallust, Catiline. 
Two hours weekly, first half-year. Dr. Sutphen. 

Ovid, Heroides; Vergil, Eclogues. 

Two hours weekly, second half-year. Dr. Sutphen. 
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B. Linguistic Science and Comparative Orammar of the Indo- 
European Languages. 

6. The Elements of LinguiBtic Science, with an introductory 
account of the Ethnology of the Indo-European peoples. 

Weekly, thnmgh the year. 

7. Comparative Grammar of Greek, Latin, German and 
Sanskrit: The history of Indo-European noun-formation. 

WeMy, through the year. 

8. Introduction to the Lithuanian language and literature. 
Weekly, through the year. 

No knowledge of Sanskrit is required for any of the courses under B. 
Course 6 sketches briefly the history of the science of knguage ; presents a 
concise account of the ethnological history of the Indo-European (Aryan) 
peoples; deals with the fundamental question of growth and change in 
language ; and finally treats of the origin of language. Course 7 is intended 
as an introduction into the most elementary methods and results of the com- 
parative grammar of the more important Indo-European languages. Course 
8 is recommended especially to students of the Teutonic languages. 



ENGLISH. 



A. 
Professor Bright will conduct the following courses : 

I. 
English Seminary. 

Graduate students are admitted to the Seminary as soon as 
they have satisfied initial requirements for independent research. 
The discipline of the Seminary is designed to impart training 
in scholarly methods of dealing with literary and linguistic 
problems. Study and investigation are bestowed upon selected 
periods of literary history, upon departments of literature extend- 
ing through successive periods, and upon the works of important 
writers, separately or in groups. Usually there is a change of 
subject each half-year. 

During the academic year beginning October 1, 1900, the 
Seminary will be engaged in the study of the Literature of the 
Fourteenth Century. 

The meetings of the Seminary will occupy four hours a week. 
Tuesdays and Thursdays, 3-5 p. m. 

II. 

Lectures on Anglo-Saxon and Middle English Grammar. 
Thursday 12 m., first half-year ; Wednesday, 4 p. m., second half-year. 

The principal works to be studied in connection with these 
lectures are : F. Kluge, Oeschiehie der ciiglischen Spra^he, 
Strassburg, Triibner, 1899 ; Ferd. Dieter, Laut- und Formenlehre 
der altgermanisclien Dialekte, Leipzig, Reisland, 1898 ; Max 
Kaluza, Hidorische Orammatik der englisehen Spraehe, Berlin, 
Felber, 1900; L. Morsbach, Mittelenglische Orammatik, Halle, 
Niemeyer, 1896 ; K. Luick, Untersuehungen zur englisehen 
Lavtgeschichte, Strassburg, Triibner, 1896 ; ten Brink und Kluge, 
Chaucers Sprache und Verskunst, Leipzig, Tauchnitz, 1899. 

III. 

The Interpretation of Texts : (a) The Anglo-Saxon version of 
Bede's Ecclesiastical History of England. Monday, 11 a.m., first 
half-year ; {b) The Anglo-Saxon poem Outhlac. Monday and 
Tuesday, 12 m., second half-year. 



Students will be required to provide themselves witl 
edition of Bede {Bibliothek der angelsdchischen Pros* 
Leipzig, Wigand, 1897-9). 

IV. 

The English Journal Club {fortnightly, two hours) 
on the current journals, reviews of new books, and tl 
tion and discussion of original papers on linguistic i 
subjects. 

V. 

An introductory course in Anglo-Saxon, with Brig 
Saxon Reader as the text-book. Monday and Wedru 

B. 

Professor Browne will give the following courses 
Literature : 

VI. 

A general course covering the whole field, from th 
19th century. The study, of course, is synoptical; bi 
is laid upon the chief writers and most imports 
Arnold's Manual of English Literature is used as a 
Wednesday and Thursday, 1 p. m. 

VII. 

A course in the writers of the 12th, 13th, and 14l 
(from the Peterborougn Chronicle to Chaucer). Tl 
read from Morris and Skeat's Specimens, the student 
with the easier and proceeding to the more difficult 
to the knowledge thus acquired of an interesting an< 
period of our literature, this introduction to the ear 
the language will be found a helpful prodromus to i 
Anglo-Saxon. Monday and Tuesday, \ p.m. 

VIII. 

A course in the writers of the Elizabethan period, 
and development of the English drama will be trac 
earliest recorded beginnings down to Shakespeare, the 
live of its highest perfection, and in its decadence i 
Jacobean dramatists. Tuesday, 12 m., first half-year. 

IX. 

A course in the literature of the eighteenth centur 
12 m., second half-year. 

X. 

The Early Scottish Poetry from Barbour (a.d. 135' 
say (a. d. 1550) will be studied by the aid of a cl 
especially prepared for this class. A course of his 
critical lectures will be given concurrently with tb 
Friday, 12 m. 

XI. 

Lectures for advanced students on the Transfoi 
English Prose, and on another subject to be annoi 
Wednesday, 11 a. m. 

C. 

Professor Greene will give the following courses i 
and in English Literature : 

XII. 

Rhetoric and English Composition. Theory, based 
books, lectures, and discussions ; critical study of pr< 



itory Oerman ; Brandt, Oerman Reader ; von Moser, 

Mioihehar ; von Wildenbruch, Das edU Blvi ; Goethe, 

li; Prose Composition (E. S. Buchheim, Elementary 

m Pro9e CompodLi/m, Oxford, 1893) ; Whitney, German 

kfnar, 

n weekly, through the year, 

oune B is intended onlj for students who have matriculated in 
1 have fully met at entrance the matriculation requirements ; for 
ints, it absolves the requirements in German. Other students 
>lve Minor A. 

M<xjar Qmrse. 
le, FautL Piofe8K>r Wood. Schiller, WaUtMleins Lager, Die Pieeo- 

Mr. HOFMANN. 

kow9 weekly, through ike year, 

ry of German Literature : Claasical Period. 
dUy, through the year. Associate Profebsor Vos. 
e Composition. 

A. Buchheim, MaleriaU/or Oerman Prou Ompoeiiionj Parts I and II, 
don, 1894. 

^edUy, through the year. Professor Wood and Mr. Hofmann. 
ivate Reading : Schiller, WaUensteins 7W. 

Elective Course. 

/ontemporary Literature, in Rapid Readings. 

Works by Hanptmann, Sndermann, Ebner-Eschenbach, and von Wilden- 
jruch are read 
Two hows weekly, through the year. 

This course b intended for students who have completed the equivalent 
of a Minor. 

Special Courses. 

Courses 1 and 2 are open to graduate students who already 
possess an elementary knowledge of German and wish to acquire 
greater fluency in reading. The first is intended for students in 
Languages, History, and Economics ; the second, for students in 
the Natural Sciences. Successful completion of either course is 
accepted as an equivalent of the reading knowledge of German 
required of candidates for the degree of Doctor of Philosophy. 

1. Historical German. 

Seiler, Die Heimat der Indogermanen ; Hoffmann's Historieche ErtaJdungen ; 
Lange, Athen tm Spiegel der arislophanieehen Komodie. 

Twice weekly. 

2. Scientific German. 

Dippold, Scientific Oerman Reader; von Helmholtz, Uber Ooeih^e natur- 
wiattenachaflliche Arbeiten ; Cohn, Uber Bakterien. 

Twice toeekly. 

This course is open also to undergraduate students who have completed 
the equivalent of a Minor in German. 

3. Oral Exercises in German. 

Twice weekly. Mr. Hofmamn. 

This course is intended especially for students in the departments of 
modem languages, who lack an extended vocabulary and sufficient famili- 
arity with written and spoken German. A thorough knowledge of the 
<^ements is presupposed. 



Advanced Courses. 

I. With second- and third-year students: 

Professor Elliott. 

(a). Seminary. Twice weekly. 

The Fables of Marie de France; Work on Manoscripts. 

(6). French Dialects. Weekly. 

(c). Lectures on Dante. Weekly. 

(d). Romance Club. Weekly. 

Professor F. M. Warren. 

(e). French Lyric Poetry in the Middle Ages. Twenty lectures 
in January and February. 

(/). The Romantic School. Six public lectures. 

[I. J. J. Rousseau and his influence. 11. Ch&teaubriand, Mme. de 
StaeL III. Nodier, Lamartine. IV. Victor Hugo. V. De 
Vigny, De Musset VI. George Sand, A. Damaa pdre.] 

Dr. Hugo P. Thieme. 
(ig). French Versification. Twelve leduree. 

Associate Professor Harden. 

(A). Spanish Seminary. Twice weekly. 

The Poemti de Feman OonmdoL Constmction of a critical text 
based on the £scarial manuscript and several nnpabliabed frag- 
ments of the poem. 

(t). Spanish Philology. Twice weekly. 

Gorra, Lingua e Letleralura Spagnuola delle Origini, Milan, 1898; 
Baist, Die Spanisehe Sprache (in Grober's OrundrUt der Roman- 
Mien Philohgie, Vol. I, Strassburg, 1888); Meyer- Lubke,Gniiii- 
maire dee Languu Romanes, Vols. I, II, Paris, 1890, 1895. 

Dr. Brush. 

(j). Old French Readings. Class A. Tioo hours weekly. 
With occasional lectures on the manners and castoms 
of the Middle Ages : 1. Ch&teau Life; 2. The Tourney; 
3. Hunting and Falconry. 

First Semester : Early French Lyrics. 
Texts: — Romanaen u. Paelourellai, Bartsch, Leipaig, 1870; Les PImm 

Aneiena Chansonniere Franfais, Brakelmann, Paris, 1891, and 

continuation, Marburg, 1896. 

Second Semester : The Romans d'Aventure. 
Texts : — Roman de la Roee ou de Ouillaume de Dole, Serroia, 8oci^^ 
dee Anciens Textes Fran9ais, Paris, 1893 ; Gaatier d' Anas : Ille 
et Oaleron, Foerster, Romanische Bibliotbek, VoL VII, Halle, 
1891 ; VEeeoufiiC, Michelant et Meyer, Soci^t^dea Anciens Textes 
Franpais, Paris, 1894 ; Le Chevalier d r6pSe, Armstrong, Baltic 
more, 1900; also Jean de Meung and Quillanme de Lorrisz 
Le Roman de la Roee, Michel, Paris, 1872. 

This course will be adapted to students of the English Semi— 
nary who are studying fourteenth century literature. 

II. With first-year students : 

Professor Elliott. 

(a). Popular Latin. Weekly. 

(6). French Physiological Phonetics. Weekly. 

Passy, Lea eons dufranfois; Beyer, Framdnscke PhrnuHk; Sweet, 
Primer of PhoneUee; Victor, ElmmU der PkimeHk; Micbielii 
and Passy, Dietionnaire PhmMque d$ la LamjfMe F\remfai$e. 
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Commercial Courses. 

Spanish : Convenaiion. Adapted for beginners and open also 
to persons not connected with the University. Twice 
weekly, Mr. Gould. 
Text : — Ybarra : Practical Method in Spanish, Boston ( Heath & Co.) 

Spanish: CommerdcU Course. Adapted for beginners and 
open also to persons not connected with the University. 
Twice weekly, Mr, Gould. 

Text: — Gamer's Short Spanish Orammar, New York (Amer. Book 
Co.) 

HISTORY, POLITICS, AND ECONOMICS. 



History. 

Professor Herbert B. Adams will conduct the following 
courses: 

1. Historical and Political Science Association. 
AltemaU Friday evenings. For the staff and gradoates only. 

2. EUstory of Greek and Roman Politics. 
Two hows weddy, through the year. For graduates. 

3. Educational History and Class Conference. 
One hour weddy^ through the year. For graduates. 

4. Civilization and Politics in the Far East. 

7\oo hours loeekly, through the year. For undergraduates ; open to graduates. 
[Part of " Major History."] 

Associate Professor John Martin Vincent. 

1. EUstorical Research. 

7\do hows weekly f first half-year. For graduates. 

2. History of Historical Writing. 

Two hours weekly, second half-year. For graduates. 

3. Historical Conference for the study of practical problems in 

historical research. 
Two hours fortnightly f through the year. For graduates. 

4. European History. 

Two hows weekly, through the year. [Part of " Major History.''] 

5. Historical Politics. 

7\do hows weekly, through the year, [Part of " History-Economics.''] 

Dr. Bernard C. Steiner, Associate in History : 
American Political and Constitutional History. 

Two hours weekly, through the year. For undergraduates; open to graduates. 
[Part of "Politics Major."] 

Dr. J. C. Ballagh, Associate in History. 

1. Classical and Early European History. 

Four lumrs weekly, through the year. For undergraduates. ["History 
Minor."] 

2. Southern History. 

One hour weekly ^ through the year. For graduates. 

3. Oral Examinations in History. 

One hour weekly, through the year. For graduates. 

Dr. Guy Carleton Lee, Instructor in History : 

1. English Political and Constitutional History. 

Two hours weekly, through the year. For undergraduates. [Part of " Pol- 
itics Major."] 

2. Introduction to the Study of Law. 

One hour weekly, through the year. For graduates and college seniors. 

3. Historical Jurisprudence. 

One hour weekly ^ through the year. Open to graduates and law students only. 

4. Public Speaking and Class Debates. 

iStx hows weekly, through the year. For undergraduates. 



Dr. James Schouler, of Boston, will give a short course 

lectures in the spring of 1901 on American Historic 

Biography, 
Open to the entire Uniyersity and the general public. 

Politics. 

Associate Professor W. W. Willouqhby : 

1. History of Mediaeval Political Philosophy. 
Two hours weekly, first half-year. For graduates. 

2. History of Modern Political Philosophy. 
Two hows weekly, second half-year. For graduates. 

3. Constitutional Law of the United States. 
Two hows weekly, through the year. For graduates. 

4. Political Conference. 

Two hows fortnightly, devoted to a consideration of the problems ( 
colonial govemment and administration. 

Economics. 

Associate Professor Sidney Sherwood : 

1. Economic Seminary : Commercial Policy of the United State 

Alternate Thursday afternoons. For graduates. 

2. The Law of Economic Development. 
One hour weekly, through the year. For graduates. 

3. Banking. 

Two hows weekly, first-half year. For graduates. 

4. Theory of Credit. 

Two hows weekly, second half-year. For graduates. 

5. Advanced Economics. 

Two hows weekly, through the year. Designed for undergraduates; ope 
to graduates. [Electiye.] 

Associate Professor J. H. Hollander will be absent on lea? 
during the ensuing academic year for public service a 
Treasurer of Porto Rico. Hb class work will be carrio 
on by the following substitutes : 

Mr. W. F. WiLLOUGHBY, of the U. S. Department of Labor 

1. Labor Problems and Labor Legislation. 

2. Social Economics. 

One how weekly, through the year. For graduates. 

Dr. E. D. DuRAND, of Leland Stanford, Jr. University, an* 
of the U. S. Industrial Commission : 

American Finance. 

Two hours weekly, first half-year. For graduates. 

Undergraduate Economics. (Instructor to be announced). 

1. Elements of Economics. Money and Bankings 

Two hours weekly, through the year, [Part of *' History-Ecoaomioa."] 

2. Economics Minor. 

a. Elements of Economics. Money and Banking. 

6. Industrial Growth of the United States. Commerce, bom 

and foreign. Taxation. 
Four hours weekly, through the year. 

Besides furnishing a general outline of economic science of yalae to ever 
citizen, this course is designed especially to aid young men in preptntic^ 
for business. 

Public Aid, Charity, and Correction. 

Dr. J. R. Brackett, President of the Board of Super?i»r 
of Charities, Baltimore, will give class instruction in tb« 
following subjects : 

1. Public Aid, Charity, and Correction. . 

One hour weekly, first half^ear. For graduates and specialists. 
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nferenoes on Charitable Legislation and Custom in England 

ind the United States. 
how weekly f ieeond half-yeaT, 



PHILOSOPHY. 



e undergraduate courses in Philosophy provide five hours 
reek of work for one year, under the direction of Professor 
FIN. All candidates for the degree of Bachelor of Arts are 
red to follow them during the last year of residence. 

sductive and Inductive Logic. 

! logical forms — termfl, propositions, sjllogisms — are studied as an 

(is or explanation of the thinking process, and as a practical dis- 

e in exact thoaght : attention is given also to the material elements 

srenoe, as these are stated in the several inductive methods. 

igh ton's Introductory Logic is used as a text- book, with references to 

)rks of Jevons, Mill, Bain, Keynes, and other writers. 

r Amirs weekly^ until Chrittma*, 

jychology. 

i instruction in psychology is intended to give a general view of the 
I of the present methods of study, the investigations in regard to the 
y and intensity of sensations, the duration of psychic acts, eta — in 
&l, the subjects treated in Part 1 1 of Ladd's Physiological Psychology 
]g presented with sufficient detail to render them intelligible and inter- 
A series of lectures and demonstrations on the anatomy and physi- 
of the nervous system is included in the course, 
lecial emphasis is laid upon the facts of conscious experience as 
a through introspection, the most important end to be secured being, 
elieved, such an understanding of the facts and laws of mental life as 
fit one for wise self-government and effective influence. With this 
such powers and states of mind as attention, memory, association, 
imagination, the feelings, the will, are discussed in as concrete and 
cal a way as possible. A text book is used as a basis of instruction, 
lis is largely supplemented by informal lectures, and by references to 
OS authorities. 

dwin*8 Elements of Psychology, Sully's Human Mind, James's 
lology, Uoffding's Outlines of Psychology, Dewey's Psychology, 
ilton's Lectures on Metaphysics, Porter's Human InteUect, Spenoer*s 
iples of Psychology, Ldidd's Outlines of Physiological Psychology, 
led as books of reference. One essay on an assigned subject is required 
each member of the class. 
w hours fpeeklyf during January; five houn, from February 1 to April 1. 

thics. 

lies is treated with reference to its fundamental problems as a theoreti- 
ienoe, and also from a practical point of view. Its psychological basis 
3 various forms of feeling native to our constitution, and in the power 
tional self-determination ; the nature of the sense of obligation ; the 
»rity of conscience; the diversities of moral opinion; the historic 
ies of morals — hedonism, utilitarianism, intuitionism, and the appli- 
1 to ethical theory of the doctrine of evolution ;~these are some of 
>pics discussed. 

wler's Principles of Morals, Part II, is employed as a text-book, but 
istruction is given, to a considerable extent, through lectures. One 
is required from each member of the class. 
« hours weekly^ afier April 1. 

[istory of Philosophy. 

tline of Greek Philosophy. 

jdWy, first half^ear, 

tline of Modem Philosophy. [Optional Course.] 

*Myy second half -year, 

3r next year the following advanced courses in Philosophy 
)£rered : 

[odem Philosophy from Descartes to Kant, 
edfe/y, through the year. Professor Griffin. 
[odern Ethical Theories. 
rtnightly. Professor Griffin. 



Anatomy 



< 



Physiology 
Physiologieal 



(W.H. 
^G. P. 

(p.m. 



Pathology and 
Bacteriology. 



JOHNS HOPKINS MEDICAL SCHOOL. 

The session begins October 1 and extends to June 15. 

The Annual Announcement of the Medical School is now ready 
and will be sent on application. Announcements of the courses 
for graduates in medicine will also be sent on application. 

STAFF. 

f F. P. Mall, M. D., Professor. 

R.G.HARKi80N,PH.D.,M.D.,Asso.Profea8or. 

C. R. Bardeen, M. D., Associate. 

H. McE. Knower, Ph. D., Instructor. 

M. T. SuDLER, Ph. D., Instructor. 

J. B. MacCallum, M. D., Assistant. 
, W. H. Lewis, M. D., Assistant. 

W. H. Howell, Ph. D., M. D., Professor. 
Dreyer, Ph. D., Associate Professor. 
Dawson, M. D., Instructor. 

f J. J. Abel, M. D., Professor. 
Chemistry ( Walter Jones, Ph. D., Associate. 

Pharmacology and f J. J, Abel, M. D., Professor. 

Toxicology ( Reid Hunt, Ph. D., M. D,, Assoc Professor. 

f W. H. Welch, M. D., LL. D., Professor. 
I N. MacL. Harris, M. B., Associate. 
-l W. G. MacCallum, M. D., Associate. 

E. L. Opie, M. D., Instructor. 
^H. T. Marshall, M. D., Assistant. 

' William Osler, M. D., LL. D., Professor. 
W. S. Thayer, M. D., Associate Professor. 
T. B. Futcher, M. B , Associate. 

F. R. Smith, M. D., Instructor. 
H. B. Jacobs, M. D., Instructor. 
T. McCrae, M. B., Instructor. 
L. P. Hamburger, M. D., Assistant. 

^ C. P. Emerson, M. D., Instructor. 

W. S. Halsted, M. D., Professor. 
J. M. T. Finney, M. D., Associate Professor. 
J. C. Bloodgood, M. D., Associate. 
H. W. Gushing, M. D., Associate. 
H. H. Young, M. D., Instructor. 
^ W. S. Baer, M. D., Assistant 

f H. A. Kelly, M. D., Professor. 

1W. W. Russell, M. D., Associate Professor. 
T. S. CuLLEN, M. B., Associate Professor. 
Otto G. Ramsay, M. D., Associate. 
E. HuRDON, M. D., A^istant. 

J. W. Williams, M. D., Professor. 
W. Dobbin, M. D., Associate. 
W. Lynch, M. D., Assistant. 

P^i^hinir^i i ^- ^' HuRD, M. D., LL. D., Professor. 

^^'''^nf I H. J. Berkley, M. D., Clinical Professor. 

Pediatrics W. D. Booker, M. D., Clinical Professor. 

Jir^,^nr^.i i H- M- Thomas, M. D., Clinical Professor. 

JSeuTou>gy | Stewart Paton, M. D., Assistant 

^RhSgy"!^!^... [ ^' ^- Mackenzie, M. D., Clinical Professor. 

and Otohgy ^^ ^ ^^^^^ ^ ^^ Assistant 

n.-«««W/»/,^i • i J- W. Lord, M. D., Clinical Professor. 
Vematology | T. C. Gilchrist, M.D., Clinical Professor. 



Medicine 



i 



Surgery. 



Obstetrics, 



(J. 
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DEGREES CONFERRED JUNE 12, 1900. 



The public exercises of Oommencement were held in the Academy of 
Music at 4 p. m. Tuesday, June 12, 1900. Degrees were conferred on forty- 
two bachelors of arts, thirty-three doctors of philosophy, and forty-three 
doctors of medicine. The honors of the year and the recent appointments 
were announced (see p. 86). In the absence of President Gilman, Profes- 
sor Gildersleeve presided and conferred the degrees. An address was 
made by Professor Osier. 

Doctors op Philosophy. 

Homer Van Valkenburg Black, of Atlanta, Ga., A. B., University 
of Georgia, 1896. Subjects: Chemistry, Geology, and Mineralogy. Dissev' 
tcLiion: The Permanganates of Barium, Strontium, and Calcium. Referees 
on dissertation : Professors Remsen and Morse. 

William Martin Blanchard, of Hertford, N. C, A. B., Randolph- 
Macon College, 1894. Subjects: Chemistry, Physics, and Geology. Disser- 
tation: The Chlorides of Parabromorthosulphobenzoic Acid and some of 
their Derivatiyes. Referees on disserlaiion : Professors Remsen and Morse. 

Hall Canter, of Baltimore, A. B., Randolph-Macon College, 1892. 
Subjects: Chemistry, Physiology, and Biology. Dissertation : Orthophenyl- 
sulphonebensoic Acid and Related Compounds. Referees on dissertation: 
Professors Remsen and Morse. 

Charles Edward Caspari, of Baltimore, A. B., Johns Hopkins Uni- 
versity, 1896. Subjects: Chemistry, Geology, and Mineralogy. Dissertation: 
I. An Investigation of the Fatly Oil contained in the Seeds of Lindera 
Bentoin, II. Laurie Acid and some of its Derivatives. Referees on disserta- 
tion : Professors Remsen and Morse. 

Hardee Chambliss, of Selma, Ala., Virginia Military Institute, 1894. 
Subjects: Chemistry, Geology, and Physics. Dissertation: The Perman- 
ganates of Magnesium, Zinc, and Cadmium. Referees on dissertation: Pro- 
fessors Remsen and Morse. 

William Sidney Drewry, of Fayetteville, N. C, A. B., University of 
Virginia, 1893. Subjects: History, Economics, and Politics. Dissertation: 
Slave Insurrections in Virginia (1830-1865). Referees on disserlaiion: Dr. 
Steiner and Dr. Ballagh. 

James £dvvin Duerdrn, of Kingston, Jamaica, Associate, Royal College 
of Science, London, 1889. Subjects: Zoology, Paleontology, and Phy- 
siology. Dissertation : West-Inuian Madre(K)rarian Polyps. Referees on 
dissertation: Professors Brooks and Andrews. 

Luther Pfahler Eisenhart, of York, Pa., A. B., Pennsylvania 
College, 1896. Subjects: Mathematics, Physics, and Astronomy. Disser- 
tation: Infinitesimal Deformation of Surfaces. Referees on dissertation: 
Professors Newcomb and Craig. 

Herbert Baldwin Foster, of Baltimore, A. B., Harvard University, 

1895. Subjects: Greek, Sanskrit, and Latin. Dissertation: On the Signifi- 
cance of the Deus ex Machina in the Extant Dramas of Euripides. Referees 
on dissertation: Professors Gildersleeve and Spieker. 

William Linwood Foushee, of Roxboro, N. C, A. M., Wake Fore«t 
College, 1894. Subjects: Greek, Latin, and Sanskrit. Diiserlation : The 
Relation of Plato to Animate Nature. Referees on dissertation : Professors 
Gildersleeve and Spieker. 

WiOHTMAN Wells Garner^ of Darlington, S. C, A. B., South Carolina 
College, 1896. Subjects: Chemistry, Geology, and Physics. Dissertation: 
Action of Aromatic Sulphonchlorides on Urea. Referees on dissertation: 
Professors Remsen and Morse. 

Clyde Chew Glascock, of Buckland, Va., University of Virginia, 
1892. Subjects: German, French, and Latin. Dissertation: The Preterit 
Tense of the verb haben in Rime- position in Middle High German. 
Referees on dissertation : Professors Wood and Vos. 

Lawrence Edmonds Griffin, of Hamline, Minn., A. B. and Ph. B., 
Hamline University, 1896. Subjects: Zoology, Physiology, and Botany. 
Dissertation: The Anatomy of Nautilus Pompilius. Referees on disserta- 
tion : Professors Brooks and Andrews. 

Sivert N. Haqen, of Hagan, Minn., A. B., Luther College, 1896. 
Subjects: English, German, and French. Dissertation: The Norse Loan- 
Words in the York Mystery Plays. Referees on dissertation: Professors 
Bright and Browne. 

Joseph Cawdell Herrick, of Virginia, A. B., University of Virginia, 

1896. Subjects: Physiology, Chemistry, and Physics. Disserlaiion: The 
Infiuence of Variation of Temoerature upon Nervous Conductivity, studied 
by the Galvanometric Methoa. Referees on dissertation : Professors Howell 
and Dreyer. 

David Wilbur Horn, of Carlisle, Pa., A. B., Dickinson College, 1897. 
Subjects: Chemistry, Geology, and Physics. Dissertation: A Study of the 
Action of Carbon Dioxide on the Borates of Barium, and of the Action 



of Acid Borates on the Carbonate of Barium at High Temperatures. 
R^erees on dissertation: Professors Remsen and Morse. 

William Bash ford Hdff, of Boscobel, Wis., A. B., University of 
Wisconsin, 1889. $u6;6ete ; Physics, Chemistry, and Electricity. Disserta- 
tion: The Spectra of Mercury. Referees on dissertation: Professors Rowland 
and Ames. 

Julian Huguenin, of Charleston, S. C, A. B., Charleston College, 1895. 
Subjects: English, German, and French. Dissertation: Secondary Stress in 
Anglo-Saxon, — determined by Metrical Criteria. Referees on diasertaiion : 
Professors Bright and Browne. 

Walter Hullihen, of Staunton, Va., A. B., University of Virginia, 
1896. Subjects: Latin, Greek, and German. Dissertation: The Use of the 
Particles Antequam and /Vitu^tiam, with special reference to the Historical 
Development of their Subjunctive Usage. Referees on dissertation: Pro- 
fessors Smith and Spieker. 

Robert Edmund Humphreys, of Salem, Va., A. B., Emory and Henry 
College, 1889. Subjects: Chemistry, Geology, and Mineralogy. Disserta- 
tion: The Action of Phenol on the Chlorides of Orthosulphobensoic Acid. 
Referees on dissertation: Professors Remsen and Morse. 

Charles Ranald McInnes, of Vankleek Hill, Ont., A. M., Queen's 
University (Ont), 1896. Subjects: Mathematics, Physics, and Astronomy. 
Dissertation: Superosculated Sections of Surfaces. Referees on dissertation. 
Professors Newc9mb and Craig. 

William Starr Myers, of Asheville, N. C, A. B., University of North 
Carolina, 1897. Subjects: History, Economics, and Politics. Dissertations 
The Maryland Constitution of 1864. R^erees on dissertation: Professor 
Adams and Dr. Steiner. 

Austin McDowell Patterson, of Xenia, O., A. B., Princeton Uai, 
versity, 1897. Subjects: Chemistry, Geology, and Mineralogy. Dissertatiow^^ .- 
The Reduction of .Permanganic Acid by Hydrogen and Ethylene and g 
Study of some of its Salts. Referees on dissertation : Professors Remsen a'^:^(j 
Morse. 

Louis Maxwell Potts, of Canonsburg, Pa., A. B., Washington i^ ^^ 
Jeflerson College, 1896. Subjects: Physics, Chemistry, and Mathemat^ ^ 
Dissertation: Rowland's New Method for measuring Electric Absorpt^^Q^ 
and Energy Losses due to Hysteresis and Foucault Currents, and Detec^j^^-^^g 
of Short Circuits in Coils. Referees on dissertation: Professors Rowk^^^j^ 
and Ames. 

George Lovic Pierce Radcliffe, of Lloyd's, Md., A. B., Johns E^^p- 
kins University, 1897. <Su6;ecte; History, Politics and Economics. D^:^g^^ 
lotion: Governor Thomas H. Hicks, of Maryland, and the Civil ATtr 
Referees on dissertation: Professor Adams and Dr. Steiner. 

Albert Moore Reese, of Baltimore, A. B., Johns Hopkins Univers/Vr 
1892. Subjects: Zoology, Paleontology, and Botany. Dissertation: Stn/c-' 
ture and Development of the Thyroid Gland in Petromyson. R^ereeson 
dissertation: Professors Brooks and Andrews. 




islry. Dissertation: An investigation ._ ^ 

to Cadmium, Zinc, Magnesium, Iron, Nickel, Titanium, Carbon, Caldom, 
Aluminium, Silicon, and Mercury. Referees on dissertation: Profeason 
Rowland and Ames. 

William Rosenau, of Bultimore, A. B., University of Cincinnati, 1888. 
Subjects: Hebrew, Arabic, and History of Philosophy. Dissertaimi 
Hebraisms in the Authorized Version of the Bible. Referees on Ditstrta- 
lion : Professors Haupt and Bright. 

Richard Burton Rowe, of Clarksville, N. Y., Ph. B., Union College, 
1896^ Subjects: Geology, Mineralogy, and Biology. Dissertation: The 
Paleodevonian Formations in Maryland: a Study of their Stratigraphj 
and Faunas. Referees on dissertation : Professors Clark and Reid. 

James Eustace Shaw, of Florence, Italy, A. B., Johns Hopkins Uni- 
versity, 1896. Subjects: Italian, French, and History. Dissertaiiah: 
History of the Development of the Auxiliary Uses of Venire and Andm 
in Italian. Referees on dissertation : Professor Elliott and Dr. L. £. Mengtf. 

Ernest Ashton Smith, of Meadville, Pa., A. B., Ohio Wesleyan Uni- 
versity, 1888. Subject: Economics, History, and Politics. Dissertatin: 
History of the Confederate Treasury. Referees on dissertation: Profeoor 
Sherwood and Dr. Steiner. 

Elisha Chisholm Walden, of Cincinnati, O., A. B., Ohio Weslenn 
University, 1892. Subjects: Physiology, Pathology, and Chemistiy. -Wf* 
serlation: A Plethysmographic Study of the Conditions during Hypnotic 
Sleep. Referees on dissertation: Professors Howell and Welch. 

Charles Clinton Weaver, of Greensboro, N. C, A. B., Trinity CoUeg* 
(N. C), 1895. Subjects: History, Politics, and History of Philosophy. 
Dissertation: Internal Improvements in North Carolina previous to 186(1 
Referees on dissertation : Professor Adams and Dr. Ballagh. 

(») 
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APPOINTMENTS, PROMOTIONS, AND HONORS ANNOUNCED 

JUNE 12, igoo. 



The following appointments and promotions have recently been made 
by the Trustees : — 

In the Pkiloiopkical Faculty : 

Frank Moblet, M. A., D. So., recently Professor in Hayerford College, 
to be Proffssor of Mathematics. 



Harry C. Jokes, Ph. D., now Associate, to be Associate Professor of 
Physical Chemistry. 

John B. Whitehead, A. B., now Instructor, to be Associate in 
Applied Electricity. 

Harrt L. Wilson, Ph. D., now Instructor, to be Associate in Latin. 



Henrt S. West, Ph. D., now Assistant, to be Instructor in English. 
J. Eustace Shaw, Ph. D., now Fellow, to be Instructor in Italian. 



Edward D. Durand, Ph. D., to be Lecturer in American Finance. 
William F. Willouohby, A. B., to be Lecturer in Social Economics. 



In the Medical FacuUy: 

Thomas S. Cullen, M. B., now Associate, to be Associate Professor of 
Gynecology. 

George P. Dreter, Ph. D., now Associate, to be Associate Professor 
of Physiology. 

Reid Hunt, M. D., Ph. D., now Associate, to be Associate Professor of 
Pharmacology. 

William W. Bussell, M. D., now Associate, to be Associate Professor 
of Gynecology. 

Norman MacL. Harris, M. B., now Assistant, to be Associate in 
Bacteriology. 

William G. MacCallum, M. D., now Assistant, to be Associate in 
Pathology. 

Otto G. Bamsat, M. D., now Instructor, to be Associate in Gynecology. 



Perot M. Dawson, M. D., now Assistant, to be Instructor in Physi- 
ology. 
Charles P. Emerson, M. D., to be Instructor in Medicine. 
Eugene L. Opie, M. D., now Assistant, to be Instructor in Pathology. 
Mbrvin T. Sudler, Ph. D., now Assbtant, to be Instructor in Anatomy. 



William S. Baer, M. D., to be Assistant in Orthopaedic Surgery. 

Warren H. Lewis, M. D., to be Assistant in Anatomy. 

Frank W. Lynch, M. D., to be Assistant in Obstetrics. 

John B. MacCallum, M. D., to be Assistant in Anatomy. 

Harry T. Marshall, M. D., now Fellow, to be Assistant in Pathology. 



Adam T. Bruce Fellows in Biology. 

Caswell Grave, of Monrovia, Ind., S. B., Earlham College, 1895, 
Fellow, Johns Hopkins University, 1898-99, and Ph. D., 1899. 

Lawrence £h)MONDS Griffin, of Hamline, Minn., A. B. and Ph. B., 
Hamline University, 1895, Fellow, Johns Hopkins University, 1899-1900, 
and Ph. D., 1900. 



William S. Rayner Fellow in Semitic Lanquaoes. 

Karl Josef Grimm, of Baltimore, Fellow, Johns Hopkins University, 
1897-99, and Ph. D., 1899. 



Fellows, 1900-1901. 

Herbfjit Thompson Archibald, of Halifax, N. S., A. B., Dalhousie 
University, 1897. Greek, 

George Ernest Barnett, of Mocksville, N. C, A. B., Randolph Maoon 
College. 1891. Economies. 

Frank Ringgold Blake, of Baltimore, A. B., Johns Hopkins Uni- 
versity, 1897. Semitic Languages, 

George Dobbin Brown, of Howard Co., Md., A. B., Johns Hopkins 
University, 1895. English, 

Benjamin Palmer Caldwell, of New Orleans, La., A. B., Tulane 
University, 1893. Chemistry, 

Howard Vernon Canter, of Cantersburg, Va., A. B., Washington and 
Lee University, 1896. Latin, 

WiNTERTON Conway Curtis, of The Dalles, Ore., A. B., Willianfs 
College, 1897. Zoology. 

Joseph Erlanger, of San Francisco, Cal., 8. B., University of Cali- 
fornia, 1895 ; M. D., Johns Hopkins University, 1899. Pathology, 

Arthur Henrt Ewing, of Ladhiana, India, A. B., Washington and 
Jefferson College, 1887. Sanskrit. 

Joseph Christie Whitney Frazer, of Lexington, Ky.,S. B., Kentucky 
State College, 1897. Chemistry, 

Norman Everett Gilbert, of Middletown, Conn., A. B., Wesleyan 
University, 1895. Physics, 

RoscoE Guernsey, of East Cobleskill, N. Y., A. B., Union College, 
1896. Greek, 

Fred Cole Hicks, of Tipton, Iowa, Ph. B., Cornell College, 1896. 
German, 

George Curtis Martin, of Adams, Mass., S. B., Cornell University, 
1898. Geology. 

William Elejius Martin, of Havana, Ala., A. M., Southern Uni- 
versity (Ak.), 1898. History. 

CHARI.JGS Alfred Mosemiller, of New Albany, Ind., A. B., Indiana 
University, 1890. Romance Languages, 

Louis Alexander Parsons, of Burlington, Iowa, A. B., Iowa State 
University, 1895. Physics, 

Israel Euclid Rabinoyitch, of Baltimore. MalhemaUes, 

Charles Sidney Smith, of Princeton, N. J., A. B., Princeton Uni- 
versity, 1888. Latin, 

Percy Goldthwaite Stiles, of Newtonville, Mass., S. B., Mass. Insti- 
tute of Technology, 1897. Physiology. 



Hopkins Scholarships 

OPP£RBD TO VIRGINIA AND NORTH CAROLINA GRADUATES. 

These scholarships, in accordance with the wishes of the founder, are 
awarded to candidates from Virginia and North Carolina who are con- 
sidered by the Academic Council to be the '*most deserving of choice 
because of their character and intellectual promise." The Maryland 
Scholarships are awarded to undergraduates. 

R. M. Bird (A. B., Hampden-Sidney College, 1897), of Petersborg, Va. 

I. H. Blackwell (A. B., Randolph-Macon College, 1895), of Broadran, 
Va. 

W. K. Boyd (A. B., Trinity College, N. C, 1897), of Durham, N.C. 

J. R. C. Brown (A. B., Hampden-Sidney College, 1895), of Penn 
Laird, Va. 

H. A. Converse (A. B., Hampden-Sidney College^ 1893), of Harrison- 
burg, Va. 

C. D. Cowles, Jr. (Guilford College, 1900), of Guilford College, N. C. 
W. B. Daniel (A. M., Wake Forest College, 1892), of Wake Foreet, N. C. 
J. L. Davis (S. B.. South Carolina College, 1897), of Asheville, N. C. 

D. B. Easter (A. M., Randolph-Macon College, 1891), of Ashland, Va. 

H. J. Eckenrode (A. B., Fredericksburg College, 1898), of Fredericks- 
burg, Va. 

A. W. Freeman (S. B., Richmond College, 1899), of Richmond, Va. 

C. D. Harris (S. B., North Carolina Agricultural College, 1897), of 
Raleigh, N. C. 

C. H. S. Humphreys (A. B., Emory and Henry College, 1895), of 
Saltville, Va. 



The Johns Hopkins Press or dc^.^ 



LIST OP SERIALS ISSUED. 
Ambrioan Journai. of Mathematics. 

lis journal was oommenced in 1878, under the editorial direction of 
issor Sylvester. Professor Simon Newcomb is now the Editor. Twenly- 
olumes of about 400 pages each haye been issued, and the twenty-second 
proffress. It appears quarterly. Subscription $5 per year. Single 
)er8 $1.50. A very few complete sets remain. These will be sold for 
per set. 

American CHEincAi. Journai^ 

IS journal was commenced in 1879, with Professor Ira Remsen as Editor, 
ity-three volumes have been issued, and the twenty-fourth is in progress, 
journal appears mouthly. Two volumes of six numbers and of al)out 
»ages each are issued yearly. Subscription $5 per year. Single numbers 
nts. 

American Journai. of Phiu>i/>gt. 

e publication of this journal commenced in 1879, under the editorial 
tion of Professor Basil L. Gildersleeve. Twenty volumes of about 
)ages each have been issued, and the twenty-first is in progress. It 
irs four times yearly. Subscription $3 per volume. Single numbers 
Sets are sold at $60 each. 

Studies from the Bioix>gicai. Laboratory. 

e publication of these papers commenced in 1879, under the direction 
rofessor H. Newell Martin, with the assistance of Profewtor W. K. 
ks. Five volumes of about 500 pages, octavo, and 40 plates each, have 
issued. 

Studies in Historicai. and Politicai. Science. 

e publication of these papers was begun in 1882, under the editorial 
tion of ProfesKor Herbert B. Adams. Seventeen series are now 
leted and the eighteenth series is in progress. It appears monthly, 
iription $3 per volume. The set of seventeen series, in cloth, will be 
for t51. Twenty-one extra volumes have also been issued. 

Memoirs from the Bioi/>gicai. Laboratory. 

ese monographs are issued under the editorial direction of Professor 
iam K. Brooks. Volume IV is complete. Price of the four volumes $30. 

The Johns Hopkins University Circulars. 

e publication of these circulars began in December, 1879, and 146 
ien have since been issued. Subscription $1 per year. 

ontributions to Assyrioix>oy and Comparative 

Semitic P&iu>i.ogy. 

e publication of this journal was begun in 1889. Professor Paul 
»t, of the Johns Hopkins University, and Professor Friedrich I>elitzsch, 
i University of Breslau, are the E!(litors. Volume IV is in progress. 

The Johns Hopkins Hospital Reports. 

ese Reports are edited by the Faculty of the Johns Hopkins Medical 
>1 and published for the Johns Hopkins Hospital. Their publication 
)egun in 1890. Volume VIII is in progress. Price $5 per volume, 
let of eight volumes will be sold for $40. 

The Johns Hopkins Hospital Bulletin. 

e publication of these Bulletins began in 1889. Volume XI is io 
"ess. They are published monthlv. Subscription $1.00 per year. The 
ten volumes will be sold for $20. 



Modern Lanouaob Notes. 

This journal is edited by Professor A. Marshall Elliott and his aaeociatei 
in the Modern Language Department. It appears moothlj. The fifteenth 
volume is in progreui. Price $1.50 per year. 

Journai. of JB^xperimentai. Mxdioihe. 

This journal is edited by Professor William U. Welch with the coopera- 
tion of a number of associates. It ajppears six times a year. Volume V^ 
is in progress. Price $5 per year. Tne set of four Tolumei will be aoW 
for $25. 

American Journai. of Iksanitt. 

Professor Henry M. Hnrd is the managing editor of this jonmal. 1% 
appears quarterly. Vol. LVII is in progress. Subscription $5 per year. 

Terrestriai. Magnetism and Atmosfhebio 

eubctricitt. 

This journal is edited by Dr. L. A. Bauer. Volume V is in progrea. 
It appears quarterly. Subscription $2.60 per year. 

Reports of the Martulnd Geolooioai. Sukvjbt. 

These reports are under the editorial direction of Profenor William B. 
Clark, Director of the Survey. Three volumes have been israed. 

Reports of the Maryland Weather Sbbtioe. 

The ie|X)rts are edited by Professor William B. Clark, Director of the . 
Service. The first volume is now ready. 



THE JOHNS HOPKINS PRESS ALSO PUBLISHES THE FOLLOWtNG 

NAMED SEPARATE WORKS: 



A New Poi^tchrome £dition of the Oij> T] 

Kxhibiiinff the composite structure of the books with Critical Notes in 
English, under the title: 

The Sacred Books of the Old TesUment. Critical Edition of the Hebrew 
Text, printed in colors, with notes, prepared by eminent Biblical Scholaii 
of Europe and America, under the Editorial Direction of ProfeMor F^nl 
llaupt. 

Two editions are issued :— an edUion de luxe, at $100 per set, and an octavo 
edition, at a special price per part. 

Photographs of the Normal Soi.ab Spsotbuie. 

A series of twenty plates made under the direction of Professor Bowland. 
The series is sold for $20. 

Description of the Johns Hopkins Hospitai:. 

Edited by Dr. John S. Billings, containing 66 large quarto plaice with 
views, plans, etc., and 116 pages of letter-pre«. Price $7.60. 

Reproduction of a Striao Makusoript or thb 

ANTII.EOOMENA EPI8n.B8» 

Reproduction in phototype of seventeen pages of a Syriac Manmeript, 
containing the Epistles known aa "Antilegomena," edited bj rrnlwf ii 
Isaac H. Hall. Price $3.00. 



Lists of publications will be sent on application to The Johna 
Hopkins Press. 
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INDEX TO THE JOHNS HOPKINS UNIVERSITY CIRCULARS, Nos. 132-147. 

VOLUMES XVII, XVIII, AND XIX. 

NOVEMBER, 1897— JULY, 1900. 

(Detailed reference is not made to official announcements and regulations, or to lists of names, as these are given in their final form in the 

Annual Register.) 



Abbe, C, Terrace Cutting of the Potomac, xyiii, 16. 

Adams, F. S., David Ames Wells, xviii, 35. 

AdamH, H. B. See Hintorj and Politics. 

Age of the Earth, Lord Kelvin on, (Beid), xviii, 45. 

Alkali Metals, Conductivity of Sohitions of, (Kraus), xix, 62. 

Alternating Currents, Method of Measuring the Frequency of, (Kinsley) 

xviii, 60. 
Alternating Current Wave-Forms on Transformer Losses, the Effect, (Dun- 

caiK Hodges, Keidel and Frank), xvii, 53. 
Ames, J. 8., Recent Additions to our Knowledge of the Ether, xviii, 44 ; — 
Apparatus and Plans for Operation at the Total Solar Eclipse, May 
28, 1900, xix, 60; — An Alteration in the Undergraduate Courses in 
Physics, xix, 61 ;~Earhart, B. F., and Reese, H. M., Some Notes on 
the Zeeman Effect, xvii, 53 ; — See Physics. 
LXidrews, E. A., Activities of Polar Bodies, xvii, 14 ; — Ectosarcal Phenom- 
ena in the En^^ of Hydra, xviii, 1 ; — also see xix, 23. 
^pointments and Honors, xvii, 83; xviii, 46, 90; xix, 9, 86. 
-teria) Circulation of Nantilus Pompilius, (Griffin), xix, 53. 
Ceroids of Jamaica, (Clark), xviii, 4. 
tjronomy, Class-Lists, xvii, 23, 39; xviii, 21, 47; — Programmes, xvii, 23, 

39; xviii, 21. 
mospheric Resistance, Determination of, (Zahm), xvii, 60. 
thelors of Arts, xvii, 83; xviii, 89 ; xix, 85. 

lagh, J. C, The Introduction of Slavery into North' America, xviii, 31 ; 
— Baltimore and Municipal Reform, xviii, 39;— 'Land System of the 
Southwest, xviii, 63. 
1 dmore and Municipal Reform, (Ballagh), xviii, 39. 
irker, L. F. See Flexner, S. 
x-ton, B. W. See Kingsley, J. S. 

^xer, E, W., Conant's Notes on the Physiology of the Medusae, xviii, 9. 
i.l=>lical Eohod, (Foote), xix, 40. 

A bliograpnia Hopkinsiensis, xvii, 63 ; xviii, 61 ; xix, 65. 
£o1ogy, Class-Lists, xvii, 25, 41 ; xviii, 23, 48; xix, 2, 28; — Programmes, 

xvii, 72; xviii, 78; xix, 74;— Notes in, xvii, 1 ; xviii, 1 ; xix, 45. 
I flA.ir, James, (Motley), xviii, 39. 

1^6; F. R.. Opening Chapter of Deutero-lsaiah, xix, 39. 
i« Laws, (Vincent), xviii, 31. 

ling,G. M., Epic and Attic Use of the Circumstantial Participle, xvii, 33. 
ny. See Biology. 

ks, W. K., EzpcMlition to Jamaica, xvii, 1 ; — See Biology. 
ce Fellows, xvii, 83; xviii, 90; xix, 86. 

WD, G. D., Treatment of Classical Stories in Elizabethan Narrative 
Poems, xix, 21. 
^tjdding in Ecteinascidia, (Lefevre), xvii, 5. 
^^'^llahan, J. M., Spanish- American Relations, xviii, 38. 
^^^'tiiode Rays, Recent Work on, (Waidner), xviii, 44. 
diemistry, Class-Lists, xvii, 24, 40; xvui,22,48; xix, 2, 28 ;—Programmes, 

xvii, 70; xviii, 76; xix, 72. 
^Ii«8apeakeand Ohio Canal Project, E^rly Development of, (Ward), xvii, 35. 
^ixtmmstantial Participle, Epic and Attic Use of, (Boiling), xvii, 33. 
^iticfl^ American, (Williams), xvii, 48. 
^^i&rk, H. L., Viviparous Synapta of the West Indies, xvii, 2 ; — Echinoids 

and Asteroids of Jamaica, xviii, 4. 
^^l*rk, W. B., Trip Through Russia, xvii, 47 ;— Report of Work from the 
Geological Laboratory, xviii, 13, 17; Collection of E/)cene Fossils, 
xviii 18 Sec G^eoloffv. 
Cla^Lists, xvii, 23-30,39-46; xviii, 21-28, 47-54; xix, 1-8, 27-34. 
^^ker.W. C., Gametophyte and Embryo of Taxodiura Distichum, (Richard), 

xix, 45. 
^^Uoqnial Element in Seneca, (Sutphen), xix, 22. 
^^lonial Executive Prior to the Restoration, (Kaye), xviii, 30. 
^oiomemoration Day, xvii, 46 ; xviii, 42 ; xix, 25. 
^ttiparative Philology, Class-Lists, xvii, 26, 42; xviii, 24, 50; xix, 4, 30; 

— Programmes, xvii, 75; xviii, 81 ; xix, 77. 
^onant, F. S., Notes on the Cubomedusse, xvii, 8; — Minutes of Memorial 
Meeting, xvii, 17 ; — Sketch of, xvii, 19 ; — Notes on Zoological Collecting, 
^^ xix, 23; — Physiology of Medusae, xviii, 9; — also see xviii, 3. 
^^ticave Grating, Notes on, (Mitchell), xvii, 56; — for Stellar Photography, 
(Pbor and Mitchell), xvii, 61 ; also see S[>ectrum. 
lensen. Electric Absorption, (Rowland and Penniman), xvii, 52; xviii, 
59 ; (Potts), xix, 62. 

Inciivity of Copper Wires, Influence of Surrounding Dielectric on, 
^^. (Merrill), xvii, 68. 

^"^pMr Wires, Influence of Surrounding Dielectric on Conductivity of, 
(MeiTiU), xvii, 68. 



Coral Islands, Recent Work on, (Reid), xviii, 45. 

Craig, Thomas, Biographical Sketch of, xix, 67. 

Cuboineduste, Notes on, (Conant), xvii, 8; — Review of, — (Hickson and 

Wilson), xviii, 3. 
Cuneiform, (A Modern), Congratulatory Message, (McPherson), xix, 40. 
Curtis, W. C., Anatomy and Development of the Reproductive Organs of 

Planaria Maculata, xix, 56. 
Decalogue, Double Accentuation of the, (Grimm), xix, 38. 
Degrees, Conferred, xvii, 82; xviii, 42, 88; xix, 84; — ^Time Required for, 

xviii, 42; xix, 25. 
Deus ex Machina, On the Use of, (Foster), xix, 21. 
Doctors of Medicine, xvii, 82; xviii, 89; xix, 85. 
Doctors of Philosophy, xvii, 82; xviii, 42, 88; xix, 25, 84. 
Donovan Lectures, xvii, 32; xix, 20. 
Dorsey, N. E., Refraction of Short Wave Trains, xix, 61. 
Doable Accentuation of the Decalogue, (Grimm), xix, 38. 
Drawinij, Cla>«- Lists, xvii, 29, 46 ; xviii, 28, 53; xix, 7, 33. 
Drew, G. A., Embryology, Anatomy and Habits of Yoldia limatula, xvii, 11. 
Drewry, W. S., Slave Insurrections in Virginia, xviii, 63. 
Duerden, J. E., Order of Appearance of the Mesenteries and Septa in the 

Madrei^koraria, xix, 47. 
Deutero Isaiah, Opening Chapters of, (Blake), xix, 39. 
Duncan, L., Ho4lges, W. L , Keidel, F. B., and Frank, E., Alternating Effect 

of Current Wave- Forms on Transformer Losses, xvii, 53. 
Earheart, H. F. See Ames, J. S. 

Fchinoids and Asteroids of Jamaica, (Clark, H. L.), xviii, 4. 
Economics, Class- Lists, xvii, 28, 44 ; xviii, 26, Q2 ; xix, 6, 32 ; — Programmei^ 

xvii, 79 ; xviii. 85 ; xix, 82. 
Ecteinascidia, Budding in, (Lefevre) xvii, 5. 
Egyptian and Semitic, Relationship Between, (Johnston), xix, 37. 
Electric Absorption in Condensers, (Rowland and Penniman), xvii, 62; — 

(Potts), xviii, 59; xix, 62. 
Electric, (The), Furnace in its Relation to Chemistry, (Remsen), xvii, 47 ; 

— Some Pn>perties of the Electric Spark, (Schenck), xix, 63. 
Electricity. See Physics. 
Elizabethan Narrative Poems, Treatment of Classical Stories in, (Brown), 

xix, 21. 
Elliott, E. B. See Matheson, P. E. 

Elocution, Class-Lists, xvii, 30, 46; xviii, 28, 54; xix, 7, 83. 
Embryo-Sac of Saururus Cernuus, (Johnson), xix, 46;^-of Peperomia 

Pellucida, (Johnson), xix, 47. 
E. M. F. Transformers, (Whitehead), xix, 64. 
Energy Spectrum of a Black Body, (Mendenhall and Saunders), xvii, 66; — 

^Saunders), xviii, 58. 
English, Class-Lists, xvii, 27, 43; xviii, 25, 50; xix, 4, 30; — Programmes, 

xvii, 76; xviii, 82; xix, 78. 
Kocene Fossils, Collection of, (Clark), xviii, 18. 
Bphoil, Biblical. (Foote), xix, 40. 

Epic and Attic Use of the Circumstantial Participle, (Boiling), xvii, 83. 
Ether, Recent Additions to Our Knowledge of the, (Ames), xviii, 44. 
Etherial Motion, Resistance to, ( Rowland, Gilbert and McJunckin), xix, 60. 
Ethics. See Philosophy. 

Furipides, Use of Deus ex Machina, (Foster), xix, 21. 
Euronean Blue Laws, (Vincent), xviii, 31. 

Ewell, A. W., Notes on Rotatory Polarization Produced by Torsion, xix, 64. 
Faculties of Philosophy and of Medicine, xvii, 68; xviii, 74; xix, 70. 
Fellows, xvii, 84; xviii, 90; xix, 86. 
Fibrous Structure in Iron, (Rhoads), xvii, 60. 

Flexner, S., and Barker, L. F., Report of Philippine Commission, xix, 13. 
Follicle Cells in Salpa, xvii, 3. 
Foote, T. C, The Biblical Ephod, xix, 40. 
Forensics and Allocution, xvii, 30, 46 ; xviii, 28, 54. 

Foster, H. B., Use of the Deus ex Machina, especially by Euripides, xix, 21. 
Foucault Current Losses in Iron and the Detection of Short Circuits in 

Coils, Rowland's New Method for the Measurement of Hysteresis and — , 

(Potts), xix, 63. 
Frank, E. See Duncan, L. 
French. See Romance Languages. 
General Statements as to the Courses of Instruction, xvii, 67 ; xviii, 73 ; 

xix, 69. 
Geology, Cliiss-Lists, xvii, 24, 40; xviii, 22, 48; xix, 2, 28; — Programmes, 

xvii, 71; xviii, 77; xix, 73; — Notes in, xviii, 13; — Lectures for 

Teachers, xviii, 19; — Rejwrt of Work in, xviii, 17. 
Geological Excursions, (Mathews), xviii, 14; (Shattuck), xviii, 16 ; xviii, 38. 
Geometrical Constitution of Magnetic Fields, (Saussure), xvii, 47. 
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German, Class-Lists, xvii, 27, 43; xviii, 25, 51 ; xix, 5, .31; l*roj;ramnies. 

xviii, 77 ; xvlii, 83 ; xix, 79. 
Gilbert, N. E. See Rowland, H. A. 
Gilman, D. C, David Ames Wells, xviii, 35. 
Glyconic Verse, Scansion of, (Miller), xix, 22. * 

Grave, C, Embryology of Ophiocoma echinata, Agassiz, xviii, 6; — OpliiuriJs 

Collected in Jamaica, xviii, 7. 
Greek, Class-Lisls, xvii, 25, 41; xviii, 23, 49; xix, 3, 29; — Programmes, 

xvii, 74 ; xviii, 80 ; xix, 76. 
Griffiths' Mechanical Ecjuivalent of Heat, A Recalculation of, (Wolff), 

xvii, 54. 
Griffin, L. E., Tentacles of Nautilus Pompilius, xviii, 11 ; — Arterial Circu- 
lation of Nautilus Pompilius, xix, 53. 
Grimm, K. J., Double Accentuation of the Decalogue, xix, 38. 
Harper, Robert Goo<lIo€, (Somerville), xviii, 30. 
Heat, Transference of, in Cooled Metals, (Kinsley), xviii, 60. 
Haupt, P., Origin of the Mosaic Ceremonial, xix, 37 ; — also see Oriental 

Seminary. 
Hench, G. A., Memorial, (Schilling), xix, 10. 
Hickson, S. J., and Wilson, H. V., Conant's Memoir on Cubomedusai, 

xviu, 3. 
History, Economics and Politics, Class-Lists, xvii, 28, 44; xviii, 26, 52; 

xix, 6, 32; — Programmes, xvii, 79; xviii, 85; xix, 82; — Notes from 

the Seminary of, xviii, 30, 35, 63; — Publications in, xviii, 65. 
Historical and Political Science Association, xvii, 32, 49; xviii, 33, 43, 62; 

xix, 16, 66. 
Hodges, W. L. See Duncan, L. 
Honors, xvii, 83, 84 ; xviii, 91 ; xix, 87. 
Hopkins Scholarships, xvii, 30, 84; xviii, 32, 90 ; xix, 8, 86. 
Hours for Lectures and Recitations, xvii, 31, 50 ; xviii, 34, 65 ; xix, 12, 36. 
Huff, W. B., Spectra of Mercury, xix, 62. 
Humphrey, J. E., Sketch of, (Kingsley and Barton), xvii, 17 ; — Minutes of 

Memorial Meeting, xvii, 17. 
Hydra, Some Elctosarcal Phenomena in the Eggs of, (Andrews), xviii, 1. 
Hysteresis and Foucault Current Losses in Iron and Detection of Short 

Circuits in Coils, Rowland's New Method for the Measurement of, 

(Potts), xix, 63. 
Ice, Al«orption of, in the Ukra Red, (Saunders), xviii, 58. 
Inductance, (Self), and Mutual Inductance, (Rowland and Penniman), 

xvii, 51. 
Inductive Transformers, (Whitehead), xix, 64. 

Instruction, Programmes of Courses, xvii, 67-81 ; xviii, 75-87 ; xix, 71-83. 
Internal Improvements in North Carolina, (Weaver), xviii, 64. 
Iron, Effect of Fibrous Structure in, ( Rhoads), xvii, 60. 
Isaiah, I>eu!ero, Opening Chapter, (Blake), xix, 39. 
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